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PREFACE TO APPENDIX 

For a number of years National Tube Company 
has been publishing, at intervals, informatory, 
educational literature in various forms which has a 
widely; acl^nowledged value, as evidenced by the 
constantly increa^ng requests from technical and 
practical engineers, mechanical men, manufacturers, 
students and many others interested in pipe and 
allied products. 

Much of the data wilj npt be found elsewhere, 
for it represents years of research w6ik In thfe mills 
and laboratories of this company; years of careful 
investigation of results of variou%materials installed 
under identical conditions of service, and in 3.dditi9n 
the reports made by unbiased authorities in the 
course of their service investigations. 

While each publication of National Tube Com- 
pany is as complete in its proposed scope and 
purpose when it comes from the press as it is pos- 
sible to make it, yet as soon as it is ready for 
distribution new data for a new edition begins to 
accumulate, for something new in ptianufacturing 
processes, or in application or use of material is 
constantly developing in the mills or in the general 
field. 

It will be appreciated, therefore, tliat no 
National Tube Company literature can be con- 
sidered complete, final, and unchangeable. The 
1913 edition of the Book of Standards has proved 
most satisfactory and valuable to tliose who use it, 
but it is now three years old,.a^d a mass of ad.f 
ditlonal information has become available. 

The purpose of this Ai^>end]x is to supply tht 
latest information on the subjects contained in the 
1913 Edition Book of Standards. For the most 
part this information i§ supplementary, but in 
several cases it replaces other data entirely. Where 
there seems any conflict between the two, the in- 
formation contained in this Appendix is to be con- 
sidered as the later information. 

The Index in this Appendix (which embraces 
both the Appendix and original Book of Standards) 
should be used in place of that in the 1913 Edition 
Book of Standards. 
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list oi* tetotcf 9 or MiilojiAt 

vSttB €0»tPAKY 

There has been % constant and Increasiny dei^^uui £or< a concise Uat of 
the product* manitfactured lly National Ttbe Ccnnpa^y. and in order to 
supply a quick* and ready reference to meet ihis demand, a list of the 
three classes of products has been compiled, under the following divisions: 

1. "NATIONAL" PRODUCTS. 

2. "SHELBY" SEAMLESS TUBING PRODUCTS. 

3. "KEWANEE" PRODUCTS. 

, "NATIONAL" PBODU,CTS 

"NATIONAL" Pipe is maile by one of two'prooetsesfr butt-weld or 
lap-weld. All sizes up to and including xX-inch are made by the butt- 
wdd process; sizes zK-inch up to a-inch are made by either proceis; and 
all sizes above 3-inch are made by the lap-weld process only. 

A list of the various kinds of "NATIONAL" Pipe and aUied products 
follows: 

"NATIONAL" Air Line Pipei 

' Allison Vanishing Thread Tubing, Ends Up. 

set. 
' Allison Vanishing Thread Tubing, Ends N'ot 

Upset. 
" Ammonia Cylinders. 

* * Pipe, Re-drawn or Lap-welded. 
" BaAer Tubes. 

* Bedstead Tubing. 

" Boston Merchant Casing. 

" ' Casing, Inserted Joint. 

« OU WeU Casing. 

• « • Pacific CoupUnga. 

* Bump Joint, Pipe. 
Caiiiornia Diamond BX Casing. 

« • Drive Pipe. 

" Special External Upset Tubing. 
" Converse Lock Joint Pipe. 

" Double Extra Strong Pipe. 

DriU Pipe. 
Drive Pipe. 

" WeU Pipe. 
Dry Kiln Pipe. 
Extra Strong Pipe. 
. :* Flush Joint Tubing. . . 

* ' Gas Line Pipe. ' 

Grip or Grief Pipe. 
" Hydraulic Pipe. 

Kimberly Joint Pipe. 
Large O. D. Pipe. 
Line Pipe. 
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• mC ,<f -'. ••^T^" Bridge Pfpee. •' -^ 

* ■ Dry Pipe9. 
" • Water Grates. 

Matheaon Joint Pipe. ' ♦ i: 

' - Mattress Tubing. 

Oil Line Pipe. 
- WeU Tubing. 
" Pipe for Air Brakes. 

* Asphalted. 
" for Bending. 

* Black. 
" ' ' " Butted and Strapped Joint. 

* Coated. 

* for Columns. 
" « « Elevator Plungers. 
■ *' • Pence Posts. 

<* Fitted with Patent Recessed Couplings. 
" , for Flanging. 
' Galvanized. 

* for Heaters. 
" with "NATIONAL" Coating. 

" • for Ocean Piers. 

* • Paper Cores. 

* . . * ." Piling. 
" . , " " Pump Sets. 
" " * Sign Posto and Mail Boxes. 
- ■• • Stoy Bolts. 
^. " Tar Dipped. 

' Plain End Pipe for Gas Lines. 
Reamed and Drifted Pipe, Black. 

Galvanized. 

Rectangular Pipe. 
. ^elected.Qil Line Pipe. 

"SHELBY" Seamless Interior UpsetDriU Pipe. 
Signal Pipe. 
Speciiftl Rdttauy Pipe. 

* Upset Rotary Pipe. 
Spellerized Locomotive Boiler Tubes. 
Square Pipe. 
Standard Bbiler Tubes. 
• TubfUwr Steel Bridge Warning Poles. 
, ; - « Flag Poles. 

- • • Staffs. 

" * Poles for Electric Power Lines 

and Lii^ts. 
. " " • • Tdegraph and Tele- 

phone Lines- 
TuyertPTpe. 

"TKie information 8upplp^BiUa^jthfit g^^affe0^'4, 7> ti 
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<*SHELBT" SEAIULESS TUBING PRODUCTS 

The following list outlines briefly the variety of products offered to the 
trade in "SHELBY" Seamless Tubing. (Further information regarding 
any of these products or shapes, or special shapes desired, can be secui^ 
by addressing any district office of National Tube Company.) 

"SHELBY" Seamless Arch Pipes. 

" " Automobile Tubing. 

Axles. 

* • Bedstead Tubing. 

* * Bicycle Tubing. 

* * Blau-Gas Cylinders. 

* *• Boiler Tubes, Upset, Expanded, and 

Swaged Ends. 

* •, Bridge Pipes. 

* *• Carrier Tubes. 

" * Carbqnic Acid Gas Cylinders. 

* " Chandelier Tubing. 

Cold Drawn Tubing. 
" * Compressed Air Tubing. 

* * Condenser Tubing. 
Cream Separator Bowls. 
Cyclecar Tubing. 

<* Cylinders for Special Designs and Pur- 
poses. 

• D Shaped Tubing. 

* Die Stock Handles. 

* Display Fixture Tubing. 

• Drill Pipe. 
- Rod Tubing. 

Dry PipeSf 

Expanded Ends Tubing. 

" * Formed Tubes. Special Designs, for 

Automobiles, etc. 

" * Gas Cylinders. 

* ■ Gravity Carrier Tubing. 
Hexagon Tubing. 
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'SHELBY" S^mless ^oJlow Sbaftujg. . 

" * Hose Poles or Mandrels. 

• * Hot :ftoned TuWhg. 

" " Large Diameter Tubing. ■ , 

" * Liquefied Ga« Cylindets. 

• * Locomotive Boiler Tubes. 

'•A • I , ■ 

■ • . 1 1 « 

' " Mechanical Tubing. . .-j 

• ♦ * . Motorpyple Tubing. .^ : ' .; . 

• * Marine Sailer Tubes: 

■ '' N6n-Liquefied Gas Cylinders. 

• " Octagon Tubing. 

Oval Tubing. 

• " Oxygen Gas Cylinders! 

" r " Pneumatic Tube Service Tubing. 

Poles. 
'^ ' Pump Tubing. 

" * Rectangular Tubing. 

" • Rope Tubing}. 

• • Round Tabfng. 

Safe Ends. 
« . Shaftiwg. Hollpw, 

• " Squate Tubing. 

« * ' Stationary Boilei- Tubes. 

' " Stay Bolt Material. 

" " Steam Feed Piston Ttibins. 

" ' * Superh^ter Tubes. 

" * Swaged Tubing.. 

• • Telephone Stand Tfat)ingJ. 

• * Tempering |*ots. 

Trolley Poles. 
" " Tubes, Maririe, Stationary and Loco- 

motive Boiler, ^ 
" . !* . • Tubing for. Mechanical Puirposes. 

• " Upset Tubing. - 

■ ' • " " Witer Grates. 

' ■ *. ' 

« " Wrist Pin 'Tubing, 
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"KBWANEE" PEODUCTS 

Probably the best known of the "KEWANEE" Specialties im the 
"KEWANEE" Union. In addition to- the union, however, the now 
famous "KEWANEE" principle has been adapted to valves and other 
fittings. For description of these specialties see "The Whole 
'KEWANEE' Family" booklet, or Catalog J-1915. both of which ar€ 
published by this company and furnished without charge to those whose 
activities indicate a legitimate use for same. 

The "KEWANEE" Specialties, the entire Une of "N. T. C." Re 
grinding Valves, brass smd Iron body valves, and the full line of brass, 
cast iron, malleable, and wrought fittings, are listed below in alphabetical 
order: 

Acid Cocks. 

• Fittings. 

• Valves. 
Air Brake Fittings, Malleable. 

" Cock, "NATIONAL" Spring Plug. 

* Cocks, Lock and Shields 
Artesian Well Cylinders. AU Brass. 

* " * Barrel Brass Lined. 

* * Strainers. 
Base Fittings, Flanged. 
Beam Clamps, AdiUKtable. 

" Hooks. 
Bends, Casing, Malleable. 

* Cast Iron, Car Heater. 

* Return. Back OuUet. 

* Standard an(^ Extra Heavy. 
Blast Furnace Fittings. 

" • Supplies. 

Blind Flanges. 
Boiler Couplings, Circulating, "KEWANEE." 

Malleable. 
Box Coil Tees. 

* Coils, Ornamental and ' Plain. 
Boxes. Brass Stuffing. 
Bracket Coils. 

■ Ells and Tees: 
Branch Tees. 
Branches. Cast Iron Y. 

• MaUeable V. 
Brass Wire Cloth, New and Renovated. 
Bremer Checks, Tubular Wfell Valves. 
Brine Cocks. 

Bull Head Tees. Cast Iron, Standard and Extra Heavy 
Bushings, Brass. 

* Cast Iron. 

Us infomuMof^ supp^menta that on pogee i, 7, J67 to JSB ^ 



List of /Products— ^KEWANEE" 523 

Bashings, Cast Iron Cisiiig. 

••• f Bccentrtc, Redudnt. 
"^^•'/ 'MaSeti1>te. • 
" ' • Fsced. 

iRadiaifor; - -v • 
Caps, Brass. 

* Cast Iron Casing. 

■ • • Extra H^^. 
' Malleable Dtivcv Round 'aiid Octagon . 

* Plain. Beaded- and -Hckagtet. > 
Car Heater Fittings. 
Casing Bushings. " 

" Caps. 

* Clamps. 

' • . Fittings. 

* Nipples. ' • I 

* Saddles. • . ) 
Cast Iron Fittings. Standard and Extra H«avy. ' ' 

■ « i « . Fhoiged. 

* * " Long-Sweep. 
»-► '*' • " "'■ «. Reducing. • ■ 

• •■•• . »••• • 'Sd-ewed. 
Ceiling Plates. • ' - 
Check VaWtf*. Adjustable. 

* • Brass: • • : 

- With Drip Cock. 

- Horizontal. 
« Jenkins Diacv "N. T. C." Special Patten^ 

~ HoHzDotai 
■ with "KEWANEE" union. \ 

- "N. T. C'ResTiftding 
• Swing. 

■ " Iron Body. 

- Angle and Vertical. I| 

' • Horizontal.'. 
Chandelier Hooks and Loops,' IMalleabie. 
Clamps. Beam. i 

* Double Strap, Wrought. 
" Hydrant.^ T v • • •-. 
" Pipe, Steam. i 

• Water. 
" Service. f I 

Cocks. Brass. Acid. 

■ Air, Lock Shidld. ■ 

■ Brine. 
Check and Waste. 

• Gas Meter. ' I 
« Service. ' I 
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Cocks, Brass, Gas Service. Bar Pattern.. 

■ ■ • Boston Pattern, 
with "KEWANEE" Union. 

• « • Natural Gas. 

• Hydrant, Screwed. 
" Lock and Shield. 
" Rough, Stop. 

• Tuyere. 

■ Union Meter. 
"NATIONAL" Sprmg Plug. 
Iron for Alkaline Solutions. 

• with Brass Plug. 
' ' ' Washer. 

• Extra Heavy. 
« Oil Country. 

• Service. . ' ' 

• Three Way. 
Coil Stands, Laundry. 
CoUs, Bracket. 

" Steam Box, Plain and Ornamental. 
Columns, Water. 

Companion Flanges, Cast Iron, Malleable sUid Braas. 

Blind, Ribbed and Plain. 
' " Flanged and Reducing. 

Couplings, Malleable, Cast Iron and Brass. 

* Beaded. Right and Left Only. 
BoUer, "KEWANEE." 

* Car Heater. 
" Casing. 

" Circulating Boiler. 

Drill Rod. 
" Drive Pipe. 

" Eccentric. 

* Faced. 
Hexagon. 
Hose. 

for Iron Rods, Beaded. 
Long Screw. « 

OfiFset. 

Patent Sleeve Tubing. 
Pipe. 

Pump Rod. 
Recessed. 
Reducing. 
Right and Left. 
Tool. 
Tubing. 
Turned. 
Union Boiler. 
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Couplings, Water. 

• Wood Rod. 

• Wrought. 
Cxxws-overs, Malleable. 

* ' Back Outlet. 

CroMea, Malleable* Cast Iron and Brass; 

* Casing. 

" Flanged. 

■ Hub End. 

* Hydraulic. 

* Long Sweep. 

* Plain and Beaded. 

* Railing. 

* Reducing, 

* Screwed. 

■ Side Outlet. 

* Standard and Extra Heavy. 

* Sweep* 

Cylinders, Brass, Eureka, Tubular Well. 

• ' Brass Lined, Artesian Well. 
« • • Tubular Well. 
■ Wrought. Tubular WelL 

Drive Caps, Malleable, Octagon and Round. 

* Shoes, MaRcefble. 

' Well Points, Brass Jacket. 

* * " Extensions. 

■ • • Flush or Tubular. ' 

* * * Large Size, Railroad. 

* • • ■ • Waterworks. 

* • • Open Center, Banner'. 

■ ■ « Scott Perfection. 

■ • • Single Screen. 

* • • Washer. 



Elbows. Brass. 
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Drop. ' • 

45 Degree. 
Finished. 
Radiator. 
Railing. 

* Reducing. 

" Right and Left. 

• Side Outlet. 

• Street. 

• Union. 

* * for Radiators^ 
Cast Iron and Malleable. 

* * ' ' Sti^Klakrd and Extra Heavy. 
Cast Iron, Flanged and Scniwed. 

Base, Square and Round. 
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Elbows, Boiler. "KEWANEE." 
" Car Heater. 
" Casins. 
" Cleanout. 

Double BiQAch. 

Drop. 

45 Degree. 

Hydraulic. 

"KEWANEE" Union. '. 

" Long Sweep. 

Pitched. 

Radiator. 

Railing. .; : 

Reducing. 

Side Outlet. 

60 Degree. 

Street. 

* Taper Reducing. 

* Union. 

Expansion Joints, Birass and Iroa Body;. Flanged and Screvired. 
* Pipe Hangers. 
■ Platesi. 
Extension Piiel^ces. 

Fittings, Cast Iron, Malleable tmd Wrought. 
" Standard, Ssttra Heary and Hydraulic. 

Brass, Steam, Rough and Finished, Wrought Pipe Sixe. 
• HydiUulic- 



« 

<* Railipg. 
Air Brake'. 
• Tested' 
Base. 
Boiler. 
Bushings. 
Caps. 

Car Heater. 
Casing. 
" Couplings. 
Crosses. 
Eccentric. 
Elbows. 
Flanged. 
Flanges. 
Hydraulic. 
"KEWANEE.' 
Laterals. 
Locknuts, 
NipplieSi 
Ofisets. 
Plugs. 
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Fittings. Kailing. 

* Reducers. 

* Return Bends. 

* Sprinkler. 

* Sweep. 

* Tbea. 

* Unions. 

* Water Connections. 

Flanged Fittings, Cast Iron, Standard and Extra Heavy. 

* " Cvodse*. Reducing. 

DoiAle Branch Ells. 

* . «' Reducing. 
" " . ,• Sweep Tees. 

" " Elbows Long. Sweep. ' 

" Base. 

* - ■ Side Outlet. 

". . ' • . * Taper Reducing. 
• Four Way Tees. 
" 45 Degree Ells. 
" . * ' Laterals, Long Sweep. 

Rfiducerft. 
" ,.' • Taper Reduiters. 
Tees;. • 

* " ,. * Reducing. 

* " • Single Sweep. 

.Y's- 

* Valves, Brasfr Gate, Globe and Angle. 

" * • Check, Horizontal, Swing, Vertical. 

" > * Icon Bddy Gate. Globe, Angle and Check. 

Flanges, Brass, Ca«t Iron and Malleable. 
BUal^ Faced. 
. " V . Bolted On. 

* • Godunon. 

" . : Companion. 
" CuS-ved. 
' i" Eccentric. 

Faced and Drilled. 

Floor. 

Gmoved. 

Male and Female. 

Railing. 
** Raised Face.. 
1 '. " -Recessed* 
" Reducing;: 
^ Saddle. • 

Solid. - . 
f Spot Faced. Bolt Holes. 
" Tongued. 
" ■ and Grooved. ^ 



Thi9 information aupplements that on pages ^, 7, 167 to i8$ 



i 



528 



List of Prodiict^-"KEWANEE" 



Flanges with Caulking Recess. 
Floor Plates. 
Followers, Long Screw. 
Foot Elbows and Tees. 

" Valves. 
Galvanized Fittings, Cast Iron, Malleable and Wrought. 

" " Standard and Extra Heavy. 

Gas Cocks. 

Meter Cocks. 

« with " KEWANEB " Union. 
Service Cocks, Bar Pattern. . 

" " Boston Pattern. 

" ■ Heavy Pattern. 

Gate Valves, Brass. 

« Add. 

" ■ Automatic Drip. 

* Differential Stem Thread. 
'*' ■ Double Disc. 

" Hose. 

* "KEWANEE" Union. 

* Quick Opening. 
« Radiator, with " KEWANEE " Union. 

Iron Body. Converse Joint. 

* Electrically Operated. 
« "Eurema''Y. 
" Flanged. 

* Globe and Angle. 
" Hdilf Rising Stem. 
" Hub Bud N. R. S. 

" and Spigot N. R. S. | 

" Mathewn Joint. i 

" N. R. S. Double Diac. I 

Spigot End. 
« Wedge Disc. 

* * with By^pass. 
« O. S. & Y. Double Disc. 

' Wedge Disc. 

* " with By-paas. 
" Quick Opening. | 
" Screwed. | 
" Swing Check. 
" with Spur or Bevel Gear. 
" Underwriters' Indicator, Double Disc 

N. R. S. 
" Underwriters' Indicator, Double Diaq 

O. S. & Y. ~ 

' Underwriters' Indicator, Screwed and 

Flanged. 

* Wood Pipe. 
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Gauge Syphon; Steam* 

Globe and Angle VM^ea, BniBs. 

• • ♦ * Add. 

• «j » : « « Competition. 

• * * • * Copper Disc. 

"■ ' ■ f - Jenkins Disc. "N. T. C." 

•c' •' • with "KEWANEE" Union. 
" ' • Natural Gas. 

Needle Point. 

"^ • " « "N. T. C." Regrinding. 

• * " * Iron Body, Brass Mounted, Flanged 

with Yoke. 

• ■ " • ' Iron Body. Brass Mounted. 

"N. T. C." Jenklnt Disc. 
' " ** • *< • Iron Body, Brass Mounted. Plain. 

• * * ^ Iron Body, Brass Mounted, with 

' Yoke. 

• • • Iron Body, Flanged "N. T. C." 

Jenkins Disc. 
•- • • • Iron Body, Flanged with Yoke. 

• •• « Iron Body, Screwed "N. T. C." 

' Jenkins Disc. 
• Iron Body. Screwed wi£h Yoke. 
" * " " Plain Top wHh Brass Bonnet. 

■ • • • ^ « with Lock SMeldl.- 
Handles, Hydrant. 

* and Wheels for Valves. 
Hangers, Pipe Expansion. 

"WESTERN." 
Hexagon Center. R. &L. Nipples. 

* Couplings. 
■ ■ for Iron Rods. 

* *'KEWANEE"Uni<ms. 

* Nipples. 
Hooks. Beam. 

' * ahd Loops, Chandelier. 
Hook Plates. 

" ■ Expansion. 

Hose Couplings. Brass, Blast Furnace. 

• Gate Valves. Brass. 

• Unions, "KEWANEE." 

• Valves. Brass, Garden. 

• * ' . Gate, with Leather Disc. 

■ * " SpeciaL. , 
Hydrant Clamps. 

" Cocks. 

* Handles. 
Joints, Kxpaniion, Brass and Iran Body. 
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"KEWANEE" Union. Air Drill. - . ..... v. - . 

. ' ■ Boiler Couplings. 

* * Circulating Boiler-Couplingt. 
,• Eccentric 

I " . . • Ella and Tew. 

. / *" • • Extra Heavy. 

•*...• * • Flange. 

" . ■ Hexagon. 

.. './ , , .-/ •• Hose. / 

• : . " f Hydraulic. " 

, ^ . Male and Female. 
, ,r Octagon. 
" Radiator Gate Valves. 

, / ^ " ; 1 • Vahree, Special Pattern. 

' . " ... ,* Round. 

" . .•;. . Service Cocks. 

* • . ' •. Specialties. •• 

, . • ; Standard Gate Valves. 
."..,.: '^ *" Globe and Angle Valves. 

* • ■ Swing Checlc Valves. 
Keys for Lpcic 011^ .Shield Valves. 

'■ r * Radiator Ail* Valve». 
^ « Street W?8bcr. 
LgtuatSt Standard and Extra Heavy. 

• Flanged. . •'. i; ,>,.. ,. ji 

• Reducing.^ , ,- ; , 

■ Straight. . - H 

Lock-Nut Tank Mippl^. 

Lock-Nuts, Brass, Cast iron.And MaUteabV9« ..,./ l. 
" Casing. ,.'.-) 

■ Faced. > - : . 

Long Screw CoupUflgn^ . • 1 >,.'i:::. 
' • Followers. • 

■ Screws. ,,., . tj 

• Sweep Fittings, S^aof^d, and ^1^^ Heavy. 

' .1 . I 



• • " Crosses. ^ 

Ells. . . ' ' . ' 

• . - . Flanged. (;^8tlr9n., ,.,.,, J, 
* Tees. . ,. , .. ■ . 
' Turn Fittings. Flanged a^d Screwed.' , ^ 

• • Y Branches. 

Machine Bolts. „ ^ I 

Malleable Fittings. Plain and Beaded. "^ 

■ ■ Standard and Extra Heavy. " 

■ Acorns. 
Boiler Fittings. 
Bracket EUs. 

" BusMnss.' : • - .•■.■.' o { 



List of Products~"KEWANEE" 



Malleable Capt. 

Chandelier Hooks and Loops. 
Circulating Boikr FtlUngs. 
Cock Wrenches. 
Couplings. 

* Faced. 

* Hexagon. 

* Long Screw. 

* Offset Reducing. 
Crosses. 

• R. H. 

• R. & L. 
Cross-Over Tees. 
Cross-Overs. 

" Back Outlet. 

Drive Caps. 

" Shoes. 
Drop Ells, Female. 

« ' Mate and Female. 

* Tees, Female. 

" * Male and Female. 
Elbows and Tees^ 

* 45 Degree. 

• • Street.! 
Extension Pieces. 
Faced Bushings. 
Flange Unions. 
Followers, Faced. 

" Long Screw. 
4-Way Tees. 
Hydrant Clamps. 

" Handles. 
HydiEulic Flange Unions. 

* Fittings. 
Lock NuU. 
Long Drop Ells. 
Nipples, Hexagon, R. & L. 
Nipide Tees. 

Offset Reducing Couplings. 
Railing Fittings. 
Reducing Couplings. 
Reducers. 
Return Bends. 

■ • Close Pattern. 

* ' Open Pattern. 
Saddles. 
Service Clamps. 

'• Y Pattern. 

6Ma /^•«*'tA* Vila nwtA f a^A 
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Malleable Steam Pipe Saddles. 

• -Straps. 

• Street Elf>ow8. 

• " Tees. 

• * Washer Key*. 

• 3-WayElls. 

• Union Ells- and Tees. 

■ Unions. 

" Wan Hates. = 

■ Waste Nuts. 

■ Water Pipe Claaips. 

• Wrenches, Cock. 

■ Y Branchesi Parallel. ' ' 

• Y's. 

■ ■ Double Branch. 
" 'as Degree. 

" "60 Degree. « " 

Manifolds. 
Marcy Check Tubuku: Well Valves. 

■ Plunger Tubular Well VaUves. 
Meter Cocks, Gas. 

" " * with' union and lock. 

- « « « "ItEWANEE" Union. 

' Lock. 

• • • Gas Service. 
Nipple Tees. 

Nipples. Brass. Malleable and Wvooi^. 
• Soldering. 
' Casing. - 

* Galvanized. 
" Lock Nut. 

* Long Screw. 

* R. & L'. Hexagon Center. 
Tank. 

0£fsets» Flanged, Cast Iron. 
Plates, Cast Iron, Ceiling. ' 

• " • Expansion. 

« Floor. 
« Hook. 
« Ring. 

• Malleable, Wall. 

Plugs, Brass. Cast Iron and, Malleable. 
" Countersunk. 
" Galvanisedi 

• Left Hand. 

' Radiator, Ornamental. 

• Solid. '^ 

" Tapped for Air V«itves. 

fhia information aupplem^nta that 0% pag^a- h 7> iffT to UBB 
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PoinU, Drive Well, Brass Jacket. 

* Plush or Tubular Well. 
" Open Center Banner. 

• Scott Perfection, Drive Well. 
" Single Screen. 

' Washer. 
Poppet Tabular Well Valves. All Brass. 
Radiator Air Valves, CompressioB. 
• and Keys. 
Busfainss. 

Connections. Union Elbows. Brass. 
Gate Valves with " KEWANEE " Union. 

• "KEWANEE" Union. Special Pattern. 
Valves. 

Brass Disb. 
Comer. 

• "N. T. C." Jenkins Disc. 
Hot Water. 
Jenkins Dl8c."N.T.C.", with Lock and Shield. 

« « • " Union. 

• • • without Union. 
tx>ck and Shield. 
Quick Opening. 
Special Brass Disc with Union. 

• " ■ without Union. 

• Jenkins Disc. "N. T. C". with Union. 
■ • ■ ■ without Union. 
- « • "with "KEWANEE" 

Union. 
* * with or without Union. 

Radiators. Wrought Pipe and Wrought Tubing. Circular. Stag- 
gered Tube. 
" Wrought Pipe aind Wrought Tubing. Vertical Tube 
I Row Tubes. 

* Wrought Pipe and Wrought Tubing. Vertical Tube, 

9 Rows Tubes. 

* Wrought Pipe and Wrought Tubing. Vertical Tube.i 

s Rows Tiibes. 
■ Wrought Pipe and Wrought Tubing, Vertical Tube. 

4 Rows Tubes. 

* Wrought Pipe and Wrought Tubing, Vertical Tube. 

5 Rows Tubes. 

* Wrought Pipe and Wrought Tubing, Vertical Tube. 

6 Rows Tubes. 

Railing FH^gs, Brass and Malleable Iron. 
Reducers. Brass. 



« 
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Reducers 


, Cast Iron. | 




• 


Casing. 


1 




• 


Eccentric. 1 




« 


Flanged. 1 




« 


Galvanized. 1 




« 


Malleable, Beaded and Plain. | 




<t 


Offset. 


Eccentric. 1 




• 


Standard and Extra Heavy. 1 




m 


Taper, Flanged. 1 




Reducing Fittingf 


, Brass. Cast Icon and Malleable. 1 




• 


« 


Bushings. ' 1 




• 


Cast Iron Companion Flaqges. Standard and Ezti^ 








Heavy. 




« 




Crosses, Flanged. 




■ 




' Double Bmnch Elbows. 




• 




* * Tees. Standard and Exti 
Heavy. 




« 




' go Degree Y Branches. Tee Fat 
tern. 




« 




' * Branch 90 Degree Y Branch. 




m 




' * Branch Tees, Standard and Eacti 
Heavy. 




» 




* 00 Degree Y Branches, Tee Pat 
tern. 




« 




* 00 Degree Long Turn Y Brancha 








Tee Pattern. 




a 




' Elbows, Flanged, Standard and KvtiJ 
Heavy. 




« 




' Elbows, Screwed, Standard and Eztn 
Heavy. 




« 




' Flanges. 




« 




' Four-Way Tees, Flanged. 




« 


• 


' Laterals, Flanged, Standard and Eztn 
Heavy. 




« 




* Side Outlet Elbows, Flanged. Standar 
and Extra Heavy. 


» 


« 




* Single Sweep Tees. Flanged, Standard an 
Extra Heavy, 




« 




* Taper Elbows, Flanged. Standard an 
Extra Heavy. 




• 




' Tees, Flanged and Screwed, Standard an 
Extra Heavy. 




« 




* Tees, Casing. ' 




« 




' Twin Elbows. 




a 




' Y Branches, Flanged. Standard and £ztn 
Heavy. 


rhia i 
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Reducing Cast Iron Y Brancbcs, Double 4s Degree. 

* Crosses. Brass. 

* * Casing. 

* Elbows, Brass. 
■ • Casing. 

* Malleable Couplings. 
Regrinding Valves. "N. T. C". Globe. Angle and Check. Brass. 
Return Bends, Brass. Cast and Malleable Iron. 

■ * Back Outlet. 

' * Beaded, Medium and Open. 

" " Car Heater. 

" Caaiiig. 

* * Cloae, Plain. 

* * Gelvanlaed. 

* " Open and Flat Back. 

• Pitched. 
' * Screwed. Standard and Extra Heary. 

• Wide Pattern. 
Rod CoupUngs, Drill. 

' ' MaUeable. 

• « Wood. 

* Sockets, Pump. 
Roof Connections. 
Running Traps. 
Saddle Flanges, Cast Iron. 
Saddles. Steam Pipe. Malleable. 
Safety Valves. Brass, Brass Disc. 

■ • * JenkinsDl8c,"N.T.C.",Angleand Cross. 

■ • Iron Body. 
* ' Low Pressure. Ball Weighted. 

Screws. Long. 

Sheet Brass. Perforated for Single Screen Drive Well Points. 

Shoes, Drive, Malleable. 

Sockets, Pump Rod. 

Sprinkler Fittings. 

Valves. 
Stands, Laundry Coil. 
Steam Fittings, Brass, Wrought Pipe Size. 
Strainers. Artesian Well. 

" Large Irrigation. 

' Suction Pipe. 
Stuffing Boxes, Brass. ^ 

Swing Check Valves, Brass. 

' " * Iron Body. Horisonul and Vertical. 

Swing Check Valves, "KEWANEB" Uuion. 
Syphons, Steam Gauge. 

informat^n B^pUwienU th<U on po^M 4, J, m to m 
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Tees, Braes, Rough and Finished. 

' Cast. Iron, Branch. 

« Car Heater. 

" " * Casing. 

" ■ * Circulation. 

* » » Double Sweep. Flanged* 

* " « Eccentric. 

* ' * Flanged, Side Outlet. 
« « « 4- Way Flanged. 

* « « Long Sweep, Socetred. 
u u u u Titfn, Screwed. 

* " ■ Screwed and Flanged. 

* * * Single Sweep,, Flanged. 

* " • Standard and Extra Heavy. 

* Malleable. Beaded and Plain* Screwed. 

* • Drop. 

• * * * Male and Female. 

" " Eccentric. 

4-Way. 
" " Hydraulk:* * 

"KEWANEE" Union. 

* • Long Drop. 

* ■ Railing. 

* " Service. 

- * • with Male Branch. 
" Side Outlet. 

* ' « « « Railing. ^ . . 
« " Union. 

Traps, Running. ' 

" Steam. 
Tuyere Cocks, 3-Way, Brass, Heavy. 
i Union Bends. 

' Boiler Couplings, "IQEWANEE.'? . i 

* Angle Valves. "KEWANEE." 

- Elbows, "KEWANEE." 

* * Malleable. 

* * Radiator. 

' - Gate Valves. "KEWANEE." 

! « Globe Valves. "KEWANEE." 

" Service Cocks. "KEWANEE." 

* Swing Check Valves. " KEWANEE." 
I « Tees, "KEWANEE." 

! " * MaUeable. 

UnkMss. Brass, Finished. 

* " Flange, Hydraulic. 

j « « « Rough. 

:■ II 

?hi8 information supplem^net^ th^^t. on pages ^,1,iffito JJBSt 
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Unions, Brass. Octagon. , 

* Cast Iron, Flang««. 

" • ."..". "NATIONAL." 

* • , • .'«....0U Country. 
« ". « « ,* (With Lip. 

* ; Malleable Flange. 

- . • • Hydraulic. 

« ' ■ « "KEWANEE." 

./• ^ • Two-thirds. . 

?. "l&gWANEE" Air Drill. 

• Pum|:t* 






■« c 

« « 



^ .Eccentric 
" Extra Heavy. 

. Flange. . 
Hexagon. 
Hose. 



" . • Hydraulic, 

* . " Mate and Female. 

" * .. , 09tafon. 

" " . l Round E^d. 
Valves, Brass. 

- . Acid.. 



u 
m 



•/ 



Air.. . 

/ * 

, Blast Furnace. 



* Check; 

• /, . Adjustable. 
« * ' Angle." 

V ,, " • Horizontal. 

« .. «' " . with Drip Cock. 

" ','". Jenkins Disc, "N.T. C 

« 

a 



« ^ • "N. T. C." Regrinding. 
• « Swing. 



• • "KEWANEE" Union. 

-. ;; , - - Veitlcal. 

« .Cross.. 

- . * yauidle . 

- " ., * with Slip Joint. 
" ., • Gate. ' 

« Globe. 

Hose. 

Jenkins Disc, "N.T. C." 
" " Lock and Shield, Natural Gas. 

'N. T, C." Rt^grindlng. 
• , Needle Point. 

No. a Competition. . 



« m 



u ' m 



u 
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Valves. Brass, Radiator. 

Airs 

Comer, Ofisct* 






" " " Gate, with "KEWANBE'* Union. 
Hot Water. 
Special, with "KEWANEE" Union. 

"N. T. C." J. D., with Lock* 
and Shield. 
« with Union. 
" without Union. 
« Safety. 

* * * Low Pressure. 

* * " Spedal Pattern. 

« « «with"N. T. C." JenJdnsDisc. 

* Iron Body» Angle, Check, Gate and Globe. 

■ . Flanged with Yoke. 

* * « " Screwed with Yoke. 

" Check. Horizontal and VerUcal. 
* Swing. 

« with"N.T.C." Jenkins Disc. 
" • * Cross. Screwed with Yoke. 

" "Eurema^'Y. 

* * " Flanged and Screwed, with Yoke. 

* Foot. 

* " .* Gate. Blast Fumace. 

Compound Screw, O. S. & Y. 
Converse Joint, N. R. S. 
Double Disc, N. R. S., Flanged or 

Hub End. 
Double Disc. N. R. S.. Screwed. 
• - N. R. S.; O. S. & v.; 

Screwed or Flanged. 
" Electrically Operated. 
" for Wood Pipe. 
Gear Operated. 
Half-Rising Stem. 
Hub End. N. R. S. 

* and Spigot, N. R. S. 
Hydraulic. 
Matheson Joint. 
N. R. S. Double Disc. 
' Spigot End. 
Wedge Disc. 
* with By-pass. 
O. S. & Y. Double Disc. 



m 
« 



« 
a 



« 
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Valvw. Iron Body, date, O. S. & Y.'SiHgot End. 




• .■ • "* Wedge. 




• withBy-i»». 




• ■ • * Qttick Opening. 




■ « « - . Screwed. 




■ ■ * « Swing Check. 




• ■ ■ • Underwriters' Indicator, Double 




Disc. 




• • ■ ■ Underwriters' Indicator. O. S. & Y. 




V • • " WedgeDiac. 




" " • ■• with Spur or Bevel Gear. 




* • ■ • ' • Union. Blast Furnace. 




. u . . « Y^^ 




* * " Globe and Angle. 




' « • • • • Brass Mounted. Screwed, 




and Flanged. 




" ■ • «. « ' « Brass Mounted, 




"N.T.C/'JenkinsDlsc. 




• • • • Brass Mounted. Plain. 




• ■ • • « « Brass Mounted, with 




Yoke. 




• • - m m u Screwed and Flanged. 




• with "N.'T. C." Jenkins 




Disc. 



IT 
« 
« 

m 



Radiator Air. 

" Comer, Offset. 

Gatfe. with "KEWANEE" Union. 

Hot Water. 

Special with "iCBWANEE" Union. 

« "N.T.C." J. D. with Lock and Shield. 
• - • Union. 

• without Union. 
• * ■ with or without Union, 

with or without Union. 
Safety. Weight and Lever. Brass. 

• « « « Iron Body. 

Sprinkler. 
WaU Plates, Malleable. 
Washer Keys. Malleable. 
* Pohits, Wroui^. 
Waste Nuts* Malleable. 
Water Columns, Cast Iron. 

' Fittings, Long Sweep. Cast Iron. 
' Gate Valves, Iron Body. 
' Pipe Clamps, Malleable. 
' Saddles. Malleable. 



m 
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Well Cylinders, Eurdca Tubular. 

* * Tubular. Brass Lined. 
,• " Wrought, Tubular. * 

* Points. Brass Jacket. 

* • Drive and Well Supplies. 



m 
u 

u 
a 



u 
m 
m 
m 
m 
a 
m 
m 
m 



Extension or Open End. 

Flush or Tubular. 

Large Size. 

« •, Raflroad. • 
' « Waterworks. 

Open. Center Banner. 

Scott Perfection. 

Single Screen. 

Washer. 



* Valves, Tubular. 

* "All Brass Spool Poppet. 



Wheels and Handles for Brass Valves. 

* for Iron Body Valves. 
Wire Clothr Brass, New and Renovated, 
Wrenches for Steam and Ga« Cocke, Malleablei 

* Lock Shield Ah: Cock*. 
Wrought Fittings. 
(Couplings. 

" Car Heater. 

* Casing. 
DrUlRod. 

* Long. Screw and Followers/ 

* Sleeye Tubing. 
N^les. 

* Casing. 
Tube Radiators. 

Tubular Well Cylinders, Barrel Only. 
. « * ■ Complete. 

Y Bends, Brass, Ca«t and Malleable Iron. 

• Casing^ 
Branches, Cast Iron, Flanged, Standard and -Extra Heavy. 

* « « Reducing,, • •. , . 

• « « Screwed. 
" Malleable, Double, Sci^wed. < 
" « Parallel Banded-/. 

Valves, Brass, "Eurema." 

« "N. T. C." Jenkins Disc. 

• ".• Special Pattern, , 

• Iton Body. 
* "JEurema." 

Y's, Casing. 



< . I 
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USES OF "NATIONAL" PIPE 

To many people pipe ia just "pipe"^ — a product used for conveyiag 
saaes and liquids from one point to another. While it is true tliat a large 
proportion of the pipe in use at the present time is used for these pur- 
poses, still, the number of uses for pipe in the mechanical field is exceed- 



ingly large, and is rapidly increasing 


1 , 


The list of a number of uses of 


"NATIONAL" P<i»e which foUows 


is not complete, but is fairly representative of the varied uses of 


••NATIONAL" Pipe. 




Accessories for Air ' aad Eleetfic 


Azlea. 


Drills. 


* for Newspaper Rolls. 


Add Piping. 


t 


Agricultural Implements 


Baby Carriages. 


Air Brake Pipes, Compressors, Intel: 


Baker-Heater Pipes. 


Coolers. 


Balcony Railings. 


' Conductors. 


Barrels, Blasting. 


* Distributing Apparattls. 


Beams, Brake. 


■ Drills. 


Bedsteads. 


■ Drums. 


■ • Frames for. 


■ UneH. 


• * Manufacture of 


' Pumps. 


Beer Coolers. 


« Shafts. 


« Pipes. 


Ammonia Coils. 


Beet Toppers. 


* Cylinders, Anhydrous. 


Bell Cord Protecting Pipe 


Lines. 


Bends, Steam. 


Anhydrous Ammonia Cylinders. 


Bicycles. Manufacture, of. 


Animal Cages. 


Blast Furnace Bustle Pipes. 


Apparatus, Air Distributing. 


Blasting Barrels. 


• Dry Kiln. 


Blower Pipe. 


* Gymnasium. 


Blowing Engines. 


* Ice Making. 


Boiler Tubes. 


•• Play Grounds. 


Bolts, Foundation. 


•• Steam Gauge Testing. 


Box Coils. 


Arc Light Supports. 


Braces, for Structural Work. 


Arch Pipes. 


Bracket, Awnings. 


Automobile ^xhsiust Pipes. 


* Coils. 


' Gear Shifts. 


Brake Beams. 


" Manufacture of. 




Bridge Pipe, Locomotive. 


Awning Brackets. 


Building, Columns. 


■ Frames. • 


■ Construction. 


* . Pipe, Ma&ufactiire of. 


Bushings. 
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Cases, Animal. 


Cups, Thermometer. 


Candelabra. 


Cywaide Process for Refining 


Carriagefl, Baby. 


Metals. 


Cars, Elevator 


Cylinders. 


Casing. 


* for Anhydrous Ammonia. 


• Dog Guard.' 


* * Elevator Plungers. 


* for Elevator Plungers. 


* OxyWBA. 


Catchers. Cow. 


Cylinders, Loom. 


Cement Conveyors. 


• OU WeU. 


Chain Supports for Subway Cars. 


« * Pneumatic Tools. 


Chairs, Invalid. 




Chandeliers. 




Electric. 


Dead Rollers. 


Gas. 


Die Stock Handles. 


Chemical Conveyors. 


Diggers, Post Hole. 


Chutes for Scrap Metal. 


■ Pouto. 


Clay Transmission Lines. 


Discharging Pipe for Condenaefs 


Clothes Reels. 


on Steam Lines. 


Coils. 


Distance Pieces in Mine Rallwork. 


* Ammonia. 


Dollies. Timber. 


*■ Box. 


Drain Pipes. 


" Bracket. 


Drainage Unet. 


" Condenser. 


Dredge Discharge Lines. 


" Conductor. 


DriU Pipe. 


■ Heater. 


• Rods. 


* Heating, for Mine Service. 


Drills, Air. 


Columns for Buildings. 


DriUed Wells. 


■ Pump. 


Drinking Water Systems. 


Condenser Coils. 


Drive Pipe, 


• Tubes for Sugar Re- 


• Well Points. 


fineries. 


Driven WHls. 


« Various Pur- 


Dry Kiln Apparatus. i 


poses. 


Dry Pipes. 


Conductor, Air. 


i 

1 


Conduit. 




Electrical. 


Electric Conduit. 


* Insulation. 


* . Dynamo Supports. 


Connecting Rods. 


■ Heaters. 


Construction, Building. 


" t^ight Supix>rts. 


Conveyors, Cement. 


- Line Poles. ' 


« Chemical. 


' Motor Frames. 


Coolers, Ice. 


' Sign Supports. 


Cooling Systems. Gas Engine. 


* Signal Supports. 


Cores. 


• • Truck Frames. 


Cots. 


* and Air DriU Ascessories. 


Cow Catchers. 


Elevator Cars and Grill Work. 
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Elevator Casing for Plangers. 

* Grain Spouts. 

■ Plungers. 

Engine Supports ia Automobiles.' 
Exhaust Pipes. 
Expansion Pipes. 

Farming Implements. 
Feed Pipe, Intercooling. 

* Line on Gas Stoves. 
Fence Posts. 
Fences, Ornamental. 

* Tennis Court. 
Fenders, Car. 

Fire Escape Work. 
Fi&hing Rods. 
Flag Poles. 
Flush Tubing. 
Foot Rails. 
Foundation Bolts. 
Frames, Agricultural. 

* Awning. 

* Bed Stead. 

* Electric Signs. 

* Trucks. 

* Gymnasium. 

* Machinery. 

* Mattress. 

* Play Grounds. 
' Reading Stand. 

* Wheelbarrow. 

■ Wotk Bench. 



Gas Chandeliers. 
Conductor. 

Engine Cooling Systems. 
FisEtuies. 
Lines. 
Stoves. 

■ Feed Line. 
" RaiUng. 
Gasoline Lines. 
Gate* 

* Ornamental. 
Grain Spouts, in Elevators. 



Grape Vine Trellis. 
Grill and Elevator Work. 
Grip Pipe. 
Guard Ralls. 
Guards, Window. 
Gymnaiium Apparatus. 



Hammers, Steam. 
Hand Rails. 
Handles. 

* Die Stock. 
■ Lever. 

Shovel. 
Hawser. 

* Pipe for Boats. 
Headers. 

Heater Coils. 
Heaters, Electric 

* Instantaaeoua. 
Heating Systems. 

* Coils for Mine Service. 
Heavy Railing. 

Hitching Posts. 
Hollow Shafts. 
Hospital Furniture. 
Hot Air Furnaces. 
Hydraulic Discharge pipe. 

* Ram Casing. 

* Transmission Lines. 
Hydro Electric Power Transmission 

Lines. 

Ice Making Apparatus 
* Coolers. 

Implements, Farming. 
Instantaneous Heaters. 
Inter Coolers, Air Compressors^ 
InvaUd Chairs. 
Irrigation Systems. 



Jacks, Manufacture of. 
Jail Windows and Doors. 

Kihi Dry, Apparatus. 
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Ladder Rungs- 


Office Railings. 


Ladders. ' 


Oil Lines. 


Lamp Brackets. 


• Well Casing. 


- Posts. 


" * Cylittders. 


Lathes. Manufacture of. 


■ • Drive Pipe. 


Lever Rods for Jump Saws. 


* • Rotary Drive Pipe. 


• Handles. 


- • Tubing. 


Line Pipe. 


Ornamental Fixtures. 


Lines, Air. 


• , Work for Light Poles. 


" Ammonia. 


- . 


« Clay Transmission. 


Paint Lines. 


• Discharge. 


Paper Cores. 


" Drainage. 


Partitions. 


" Dredge. 


Phosphate Rock Transinission 


• Hydraulic Transmission 


Lines. 

1* 


Lines, Phosphate Rock Transmis- 


Piano Movers* Rollers. , 


sion. , 


Piling for Piera and Docks. 


, 1 

" Sewerage. 


Pillars. 


• Steam. 


Pipe. 


• Water. 


- Acid. 


« » for Sprinkling in 


- Air Brake. 


Dusty Mines. 


- Arch. 

1 > 


Live Rollers in Lumber Mills. 


■ Baker-Heater. 


: Locomotive Bridge Pipes. 


• Blast Furnace Bustle. 


« Sand Pipes. 


• Blower. 


Loom Cylinders. 


" Drain. 


Lunch Counter Stools. 


• DriU. 


; 


- Dry. 




* Exhaust. 


Machinery Frames. 


" Expansion. 


Mandrels. 


• Locomotive Bridge. 


Manufacture of Automobiles. 


* Motorboat Exhaust. 


* Bedsteads. 


" Protection for Bell Cords. 


• Bicycles. 


« Racks. 


" ■ Motorcycles. 


" Stands. 


Masts. 


Piston Rods. 


" Warship. 


* 1 of Shot Gua on Lum- 


Mattress Frames. 


ber Caniaces. 


Mines, Pneumatic Signals for. 


Play Ground Api>aratu8. -. 


: Motorboat Exhaust Pipes. 


Plumbing Systems. 


Motorcycles, Manufacture of. 


Plungers. 




" Casing. 


' 


' ■ Elevator. 


Newspaper Axle Rolls. 


Pneumatic Signal System for Mines. 


Novelties. 


■ Tool Cylinders. 


Nipples. 


Points, Dslve Well; 



This information. 'sup.plement&- 4hat-on • poite -1 



Uses of "NATIONAL" Pipe 54^ 


Poles. 


Rods. 


* Electric Lighting. 


" Connecting. 


- Flag* 


« DriU. 


" Bower Tratiamisaioh. 


« Fishing. 


* Railway Signal. ' 


• Lever. ■ ' > > 


• Telegraph. 


" Railway Signal. • 


■ Telephone. 


" Sucker. 


■ Traction. 


Rollers. Dead. 


* Tranistnission. 


" Heavy-weight. 


" Wiiideas Telegraph. 


• MonHng. 


Post Hole Diggers. 


• Piano M^v^rs*. 


Posts. Fence. 


Rolls, Newspaper Axle. 


• Sign. 


Rotary Pipe*. ' ^> 


Potato Diggers. 


Rotary Drive Kpe. 


Power Plants. 


Rungs. 


Printing Press RoHers. 


• Ladder. 


Protecting Pipe iot Bell Cords. 


Runners for Sldghs. 


■ * Tubes f<>r Pyrbtneteirs. 




Pump Columns. 


Safe Ends. 


' Handles. 


Sand Pipes for Locomotives. 


Pump Plungers. 
« Set. 


Scrap Metal Chutes. 


Sewerage Lines. 


Pumps. 
- Air. 


Shafting. 


Shafts. 


Pyrometer Protecting Tubes. 


• Hollow. ** 




■ PuUey. 


Racks. Display for Clothing, etc. . 


Shovjel Handles. 


Radiators. 


/ Signposts. 


Railings. 


Signal Apparatus. 


Railroad TeU Tables. 


* Interlocking. 


Railings for. Balconies. 


" Pneumatic, for Mines. 


Office. 


• Poles. 


Rails. Foot. 


• Rods. 


• Hand. 


• Towers. 


* on Gas Stoves. 


Signals, Railroad. 


Railway Signal Poles. 


Sign, Electric. Supports for. 


■ Rods. 


• Posts. 



Ram Casing, Hydraulic. 
Reels, Clothes. , ^ , 

Refrigerating Systems, : : . >. . ' 
Refineries. . /, 

Refining; Cyahide Pxocetet. • 
Retorts. 

Rocker Ffamas for Rocker Lubber 
Saws. 



Size Rings (for driving down-wodd 

piling). 
Sleeves. 

Socket Wrenches. '• 

Speaking Tubes. 
Spokes for Wheels. 
Spouts, Grain, in Elevators. ' 
Sprinkler Systems. 
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Standiions. 
Stand Pipes. 
Steam Bends. 

* Conductors. 

* Feed Valves Connecting Rod 

for Lumber Carriage. 

* Gauge Testing Apparatus. 
** Hammers. 

* Lines. 

Stools for Lunch Couaiers. ' 

Stoves, Manufacture of. 

Strainers. 

Structural Work Braces. 

Sucker Rods. 

Superheater Calorimeter Parts. 

Supporting Rods for Water Meter. 

Supports for Chimneys. 

* * Dynamos. 

* « Electric Signs. 

* • Tables. 
Systems, 

* Drinking Water. 

* Fire Protection. 

" Gas Engine Cooling. 
Heat^. 

* Irrigation. 

* Plumbing. 

* Pneumatic Signal for 

Mines. 
" Refrigerating. 

* Sewerage. 
Signal. 

" Sprinkler. 

* Vacuum. 
Water. 



Table Supports. 

Tanks. 

Tdegraph Poles. 

Telephone Poles. 

Turn Tables, Railroad. 

Tennis Court Fences. 

Thermometer Cups. 

Timber Dollies. 

Xools^ Pneumatic Cylinders for. 



Toppers, Beet. 
Towers, Signal. 

* Transmiesion Line. 

' WiodmiU. . 
Transmission Lines. 

• CUy. 

• Electric. 

' HydzavUc. 

« Power. 
• " Towers. 

Trolley Poles. 

Trucks, Frames for Electric. 
Trunks, Manufacture of. 
Tubes, 

■ Boiler. 

' Condenser, for Sugar Re- 
fineries. 

" Pyrometer Protecting. 

" Speaking. 
Tubing, Flush. 
Tubular Poles. 
Turnstiles. 
Tuyere Pipes. 

Vacuum Systems. 

Warship Masts. 
Water Conductors^ 
Water Drinking Systems. 

* Lines. 

' Meter Supporting Rods. 
Well Points. 

* • Drive. 

* Casing. 
WeUs, DriUed. 

* Driven. 
Wheel Barrow Frames. 

* ' Handles. 
" Spokes. 

Windmill Towera. 

Window Guards. 

Wireless Telegraph AppaiatHS. 

■ • Poles. 

• . • Towers. 

Wrenches. Socket. 
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SOMB USES OF <«SHELBY'* SEAMLESS 
STEEL TUBING 



Adjustable Lamp Sappotta. 
Acricultuxal Implements. 
; Air CompressorB. 

* Drums. 

* Hammer Barrels. 

Arbors lor Revolving Paper Slitters. 
Armature Shaft Sleeives. 
Automatic Battens for'RIbbon 
* Loom. 

Automobile Parts. 

* Axles. 

^ • CoUs. 

' Engines, Manufacture 

of. 
Axles of All Kinds. 
Almond Drill Chuck. 
Airships. 
Animal Cages. 
Artificial Limbs. 
Automatic Piano Players. 

• Ice Cream Freezers. 



Baby Carriages, Manufiacfure of. 
Balcony Railing. 
Ball Bearings. 

* Bearing Cages. 
• .Sleeves. 

" Retainers. 
Barrel Drills. 

Bedsteads, Manufacture of. 
Beer Cooling Tubes. 
Bicycles, Manufacture ot. 
Bicycle Hangers., 

" Piimps. 
Blow Pipes. 
Boring Ban. 
^ ' Bar Spindles. 
Braces. 
Brush Machinery, Manufacture of. 



Burial Devi(%s. Manufacture of. 

Burner Pipes. 

Burners, Automobiles. 

Bushings. 

Brick Cutting Drills for Electric 
and Telephone Work. 

Bushings for Carrying Idle Rolls. 

Bends on Steam Pipe. 

Boiler Tubes. 

Butter Cutters. 

Bulb, Electric. Manipulators. 

Button Cutters. 

BowUng Pin Setters. 

Bologna Sausage Stuffing Machines. 

Bicycle Repair Work. 
• Hubs. 

Book Stacks. 

Bottle Washing Machine, Manu- 
facture of. ! 

Bells. 

Carbonic Acid Gas Cylinders. 

C^LTd Grinders. 

Carriage Trimmings. 

Cash Cups for Cash Carriers. 
• Registers, Manufacture of. 

Casting Machine Bushings. 

Cloth Singeing Machinery, Manu- 
facture of. 

Coaster Brakes. 

Coils. 

Collars. 

Condensers, Manfacture of. 

Conducting Tubes. 

Construction of Concrete Molds. 

Core Barrels. 
" Machine Dies. 

Cream Separator Bowls. 

Curling Irons. 

Cvde Motors. Manufacture nf. 
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Chimes. 

Cigar Cutters. 

Cutting Pu|iches. 

Church Truck. 

Car Wheels. Guide Frames. 

Clothes Driers. 

Cigarette Machine. 

Carbureters.' 

Conduits, Manufacture of. 

C^rs, Manufacture oi- 

Coffee Mills, Electric. 

Couches, Manufacture fii. 

Crucible Melting Pots. 

Candy Molds* Chocolate. 

Cylinders. Air Hoist. 

* Shipping C<Mitainer. 

* Anhydrous Ammonia. 

Dental Chairs, Manufacture of. 

* Engines. Manufacture of. 
Di^unond Drill Rods. 

Die Stock Handles. 

Draw Bars for Bench Lathes. 

Drills, Manufacture of. 

* for Air Hammer Rock Drills. 
Drill Rods. 

* Shanks. 

Drive Point Hose Nozzles. 
Dyeing Machines, Manufacture of. 
Draughting Tools. 
Drill Feed. Manufacture of. 
Dash Pots. 



Ek:centric Rods. 
Electiic S(ddermg Irons. 
Elevators, Manufacture of. 
Elevator Cars, Manufacture of. 

* Enclosures, Manufacture 
of. 

■ Plungers. 
Emery Wheel Dressers. 
Engine Lathes. Manufacture of. 



£vax)oratorB, IVIaaufacture of 
Exhaust on Gasoline Motors. 

" Pipes. 
Embalming Couches, Mam 

of. 
Expansion Pulleys, Manufacture 

' Pulley Rings. 
Electric Fans, 
Embalming Needles. 
Electric Lamp Machinery, Mami 

facture of. 



Feed Bars for Mining Machines. 

" Nuts. 

* Water Heaters, ManufactAt 
of. 
Fire Engines, Manufacture of. 
Fleece RoUeis for Knitting Mills. 
Front and Rear Axle Housing. 
Fishing Rods, Telescopic. 
Flag Staffs and Masts. 
Fountain Pens. 
Fiber Tubes. 
Floor Sanding and Polishing Ms 

chines. 
Filing Devices. 
Filters. Manufacture of. 
Forms. Rubber Hose. 
Forks, Manure and Hay. 
Forgings. Substitute for. 



Gas Arc Lamps. 

■ and Electric Fixtures. 
" Burner Thimbles. 

■ CoUs. 

* Making Machinery, Condeni 

erson. 

• Pipes. 
Gauge Bodies. 
Gear Blank Sleeves. 

" Blanks. 
Generator Sleeves. 
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Gin Sa^ Filing Machine Rods. 


Jacks, Manufacture of. 


, Go-Carts, Manufacture of. 


Jack Spools. 


Governor Spring iPube^. 




Gun Barrels. 


Kerosene Butner, Vaporizer' Tubei. 


• Carriage. 


Knife Handles. 


- Gaa Engine Cylinder^ ' ' 


Knurled Nuts for Pipe Wrenches. 


■ Main Stopperg. 


Knitting Machines, Manufacture 


Grinder, Sample, Hand.- 


of. 


Govemora, Manufacture of. 


• Machine Cylinders. . 


Gun Barrel Drills. 




Gravity Carriers. 


• 


GiiBes. Bank Vaults. ' 


Lamps, Manufiacture of. 


Gas Producer, Manufacture of . 


Lamp Tube Supports. 


Gongs. 


Lap Pins for Spinning Mills. 


Golf Clubs. 


Lathes, Manufacture of. 




I^the Plungers. 


_ 


■ Spiqdles. . ; 


Hames, Fire Department. 


• Torch Tops. 


Hand Extractors. 


Laundry Machinery, Manufactufe 


Handles, 


of. 


Handle Bars. 


Lever Shafts. 


Harvesters, Manufacture of. 


Light Inspection Cars. 


Hay Presses, Manufacture of. 


Loom Shuttle Ban. 


Heaters, Manufacture of. 


Loose Leaf Devices, Manufacture 


Heater Coils. 


of. 


Hollow Axles, 


Ladder Rungs, Fixe* 


• DrilUi. 


Lawn Mowers* 


* Piston Rods. 




■ ShaftJi. 


Machine Tools. 


Horse Clipping Machines. 


Magazine Nipples. 


* Powers, Manufacture pf » 


* Tools, Manufacture t>f . 


Hose Nozzles. . 


Mandrels. 


« Polea 


ModHs. 


Hydraulic Dies. 


Motorcycles, Manufacture of. 


' Gauge Tubes. 


Motor CyUaders. 


" Jack Tubes. 


* Shafts on Vehicle Motors. 


Swivels. , 


Music Racks* 


Hypodermic Needles. 


"Metal Furniture. 


Hand Railings. 


Mortars, Fireworks. 


Hubs for Hospital Carriages. 


Moving Picture Apparatus. 


Hammer Drills, Manufacture of. : 


Meny-gO'^Krands; 


t 


-Movhig Picture Machine* Stands. 


Invalid Cliaitt> MsnufacttUv of. ' ■ 


Monotypes. 
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Marine BoUera. 


Psrxometers. 


Mill Machinery. Lath and Shinglt. 


Pole Props. 




Pantagraph TroHeyi. 


Mapping Machinery Rolls. 
Novelties. Manufacture of. 


Picker Rolls. 

Peanut Picking Machines. 

Plug Cutter. 


Office Railing. 
Oil Tank SpouUng. 
* Tubes for Engine Lathes. 


Pump CyliAders. 

Perforating Machines, Manufac- 
ture of. 


• • ■ Machinery and Pul- 
leys. 

« WeUBoUcrs, 
Ornamental Iron Work. 
Operating Tables. Manufacture of. 


Racks. Cake. 

Railroad Cycle Velocipedes. Manu- 
facture of. 
Ratchet Braces. 

* Brace Collars. 




' Handles. 


Paper Hangers' Straight Edges. 


Re-enforoement in Baseball Bats. 


* Spool Holders. 


RetorU. 


Pipe Wrenches. 


Rifling Rods. 


Pipes. Ammonia. 


Road Rollers. Manufacture of. 


Piston Rods, 


Rollers for Gravity Carriers. 


Platen Cores. 


Roller Bearings. 


Plunger Elevators, Manufacture of. 


* Bearing Axles. 



Plungers for Lathes. 

* * Machines. 
Pneumatic Hoist Cylinders. 

■ Tubes. 
PoUshing Rolls. 
Post Hole Augers. 
Posts for Wire Machine. 
Power Drill Parts. 
Printers' Rolls. 
Printing Presses, Manufacture of. 

* Press Rolls. 
Prison Cell Door Hangers. 
Pruning Knife Handles. 
Pump Plungers. 

Pumping Machinery. Manufacture 
of. 

Paper Cutters. 

Phonographs. Manufacture of. 

Piston Rod on Steam Feed Cylin- 
ders. 



* * Axle Bushings. 
« " Casing. 

" * Hub Bushings. 

* * Skein and Bore 

Covers. 

* Shelving. 
Racing Boat Outriggers. 
Rollers to Carry Vanner Belts. 
Rods on Steam Cylinders. 
Rails, Caissons and Limbers. 
Roller Skates. 
Refrigerating Machinery. 
Rubber Tubing, Manufocture of. 
Rifle Magasine. 

* Shanks. 
Reacii Rods. 
Reeling Machines. 
Rake, Hay. 
Racks, Dispby. 
Refrigerators. Muufactuxe of. 
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Sand Pumpf . ^ 

Saw Millfl, Manufacture of. 
Scientific and Engineering Instru- 
ments, Manufacture of. 
Screw Drivers. Manufacture of. 

* Macliinery Spindles.X 
■ • Manufacture of. 

Seal Me^ianism Covers. 

Self Hardening Steel Tool Holders. 

Shaft Collars. 

• Covers. 

Shinsle Sawing Machinery, Manu- 



facture of. 

Shrapnel Cases. 

Shuttle Bars for Looms. 

Sgnal Apparatus, Manufacture of. 

Silk Warping Machinery, Manu- 
facture of. 

Sleeves and Nuts for Bit. Length- 
ening Attachment. 

Sockets. 

Speed Wa^na, Manufacturs of. 

Spinning Spindly Caps. 

Steam Feed Piston Rods. 
" Rollers, Manufacture of. 

Steering Handles. 

* and Operating I^ver 

Shafts. 

Stop Motions. 

Store Fixtures. 

Stoves, Manufacture of. 

Street Rollers, Manufacture of. 

Sulkies. Manufacture of. 

Superheaters, Manufacture of. 

Syringes. Manufacture of. 

Sand Blast Hose NozzleA 

Socket Wrenches. 

Spokes for Wagon Wheels. 

Spindles for Steam Governors. 

Steering Rods. 

Signals, Release. 

Soap Molds. 

SOdhig Poles. Tirehouse. 

Sewing Machines. 

SteamJShovels. 



Shaft and Pole Shifters. 

Safe Locks. 

Shafts for Agitators. 

Tanks, Manufacture of. 

Telescopes. 

Telescope Dust Tubes. 

Threaded Bushings or Steering and 

Operating Lever Shafts. 
Tools» Diamond Drilling. 
Towel Rack Rods. 
Traction Engines. Manufacture of. 
Tiicsfdee. Manufacture of. 
Trocars. 
Trolley Poles. 
Tubular Tumbuckles. 
Typewriters, Manufacture of. 
Toy Pistol Barrels. 
Trapese Apparatus. 
Thimble RoUer Chain. 
Torpedo Construction. 
Telephone Instruments. 
Temperhig Pots. 

Umbrella Rods. 

Valves. Manufacture of. 
Vaporizing Coil. 
Vise Screw Collars. 
Vacuum Cleaner Nocsles. 

* House Cleaning Machin- 
ery. 
Valve Stems. 

Wagon and Gas Connections. 

Weaving Machine Spindles. 

Walking Canes. 

WaU Paper RoUs. 

Wireless Telegraph Instruments. 

Washing Machines. 

Working Barrds, Manufacture of. 

Warp Beams. 

Water Gun. 

Wagon Wheel Rims. 
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No additional ixiformation on the subject of Pipe 
Threading and Pipe Threading Dies is Incorporated in 
this appendix. 

A series of "NATIONAL" Bttlletlns contaftiing tech- 
nical data on such subjects as Threading, Corrosion, 
Processes of Manufacture, etc., have already been 
published by National Tube Company. These 
"NATIONAL" Bulletins are revised and enlarged 
whenever supplementary information is obtained, and 
each new edition is thus made uprto-date in technical 
data. 

"NATIONAL" BuUetin No. 6, which covers the sub- 
iect of Thre^d^ng, will be sent to anyone upon request 
to the General Ofi6k«s .at 'Pittsburgh, or to any of the 
District OfiBices, list of wfiich appears on page 5. 
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CORROSION OF IRON AND STEEL 

GENERAL BIBLIOGRAPHY 

. Tlie following is a selection of the more important articles on' the Corro- 
^on of Icon and Steel* taken icom. the'Tery valuahle cud complete Bib- 
llosraphy ot Metal Corrosion and Protection published by. the Carnegie 
|Library ol Pittsburgh. 
The following abbreviations have i>een used: 

Diag. diagrams. p page. 

Dr. drawings. pi. plate. 

lU. , illustrations. ▼• .. . volume, 

n. d. no date. w. words, 
n. i. new series. 



RELATIVE CORROSIONS 
^a»er, Alexander G. 

Relative rates of corrosion of acid and basic steel. x6 p. Folding pi. 

X907. (In Journal of the West of Scotland Iron and Steel Instituts* 

▼. 14, p. 82.) 
IMscuasion, p. ixa« 20 p. 

The same, condensed. 1,600 w. (In Iron Agc^ v. 79,. pw xrp6.) 
Tests in air, rivu water, fait water, and sulphuric add. 

Sowe, Henry M. 

Relative conosion of wrought-iron and steel. 5.600 w. 1895. (In 
Mineral Industry, v. 4, p. 429.) 

The same, condensed. 1,600 w. (In Journal of the Iron and Steel Insti- 
tute, v. so, p. 4i7.) 

Gives results both from laboratory experiments and from actual Indus* 
trial use. < - ' . 

Relative corrosion of wrought-iron. soft steel, and nickel steel; 1,500 
w. Dr. 1900. (In Engineering- and Mining Journal, v. 70. p. x88') 

Relative corrosion of wiought-iron and steel, 1,800 w. Dr. 1906. (In 
Proceedings of the American Society- for Testing Materials, v. 6, 

p. 15S-) 
Discussion, 7,000 w. 

The same, condensed. 1,300 w. (In American Machinist, v. 39, p. 49.) 
The same, condensed. (In Engineering Magazine, v. 31. p. 750.) 
The same, condensed. (In Industrial World, v. 40, p. 228.) 
The same, condensed, (in Iron Age, v. 77, p. 2047.) 
Rapid conosion of steel in many instances may be due to the Inferior 

quality of the steel. . 

Gruner. 

Recherches sur roxydabilit^ relative des fontes. des aciers et des fers 
dour, z.ooo w. 1883. (In Comptes rendus des S6ance8 de FAcadi- 
mis des Sciences, ▼. 96* p. 195.) ' 
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Kosmann, B. 

Ueber die corrosion von fluss- und schweisa^iaen juxd fiber den zerfall 

von legirungen. 2,xoo w. 1893. (In Stahl und Eisen. v. 13. pi. i, 

p. I49-) 
The samcr condensed* (In Journal of the Iron and Steel Institiste, v. 

43. p. $99) ' • 
Difference in resistance to corrosion of ingot and weld Is held to be due 

entirely to difference in their diemical xx>nipo8ition. 

Parker, William. 

On the relative corrosion of iron and steel, iz.soow. Dr. z88z. (In 

Journal of the Iron and Steel Institute, v. 18, p. 39.) 
Effects of exposure in air. in sea-water, in marine boilelfs. etc. 

PiUips, David. 

On the comparative endurance of iron and mild ste^ when exposed to 
corrosive influences. 25 p. Dr. 1881. (In Minutes of Proceedioss 
of the Institution of Civil Engineers, y. 6$, p. 73.) 

Discussion, 40 p. 

Considers admiralty tests and testa by the author indicating greater re- 
sistance to corrosion of iron. . 

Rudeloff, M. 

]^ericht fiber vergleichend^ untersuchungen von schwelsseisen und fluss- 
riseii auf widerstand gegen rosten. 125 p. 111. 1902. (In Mitt- 
beilungen aus den K(}niglichen Technischen Versuchsantaltent v. 30, 
p. 83.) 

The same, condensed, 4,000 w. (In Stahl und Eisein, v. 23* p. 384.) 

The same, abstract. 1,500 w. (In Journal of the Iron and Steel Lnati- 
tute, v: 63, p. 713.) ' . 

Extensive experiments on the relative resistance to corrosion of witmght- 
iron and steel, considering the effect of different conditions and coat- \ 
ings and giving the relative corrosive actldn of various agencies. | 

Speller, Frank N. 

Puddled iron versus soft steel. 2,200 w. 111. 1905. .(Iq Iron Age. v. 
7S, p. 1666. 1881.) ! 

Claims equal resistance of iron and atee;l to coiioaion, in reply to state- '{ 
. xqenta of Roe. 

Corrosion of iron and steel. 900 w. 1907. (In Proceediioga of the £n- 
gineera' Society of Western Pennsylvania, v. 33, p. 473.) 

The same, (In Iron Age, v. 79, p. 478.) * 

Diacusaion, i,8oa w. . . , I 

Gives resulta of tests showing steel to be superior to wioui^t4ron. 
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CORROSION IN SEA-WATBR 
Andrews, ThooiAs. 

On salvBiiic action between wrought-iron, cast metals, and Tarioiw 
•teela during long exposure in sea-water. 5.000 w. 111. 1884. (In 
MinutM of Proceedings of the Institution of Civil Engineers, ▼. 77. 

p. 323.) 
Corrosibn of metals during long exposure In fea-water. 7,500 w. lU. 
x88s. (In Minutes of Proceedings of the Institution of Civil En* 
gineers, v. 82, p. a8z.) 

Dlegel, H. 

Biniges tlber die loonosion der netalle im seewadser. 05 p. Folding 
pi. 1903. (In Veriiandlungen des Vereins xur BefOrderung des 
Gewerbfleisses, v. 82, p. qx.) 

The same, condensed, 4,500 w. (In Zeltsdirift des Vereines Deutscher 
Ingenieure. v. 47, p. 1122.) 

The same, abstract. 400 w. (In Journal of the Iron and Steel Institute, 
V. &s» p. <J77.) 

Extensive experiments lead author to daim that impure metals do not 
corrode in ssdt water fatter' than pure metals. Foreign elements In- 
troduced were "^osphorus ahd nickel. 

Farquliarsoii, J. 

Corrosive effects of steel on iron in salt water. 4,800 w. 1882. (In 
Transactions of the Institution of Naval Architects, v. 23, p. 143.) 
Experiments indicating that contact of iron and steel should be avoided. 
Discussion. 

Johnstone, George.. 

Notes on the serious defeeiiomtii^n <i steel vessels from the effects of 
corrosion. 7 p. xgox. (In Transactions of the Institution of En- 
gineers and Shipbuilders in Scotlawlr v. 4S» P* 7x0 

Discussion. 28 p. 

Especially on corrosion of internal parts of vessels and on vessels in the 
tropics. 

Lidy. 

Note sur I'alrtottion des m6tauK par I'eau de mer. 2,200 w. 111. 1897. 

(In Annales des ponts et chauss^es, ni6moires, ser. 7, v. 14, 3e tri- 

mestre. p. 338.) 
The same, condensed, poo w. (In Engineering News. v. 39, p. 85.) 
Describes condition of metals after exposure to the action ot sea-water 

for several hundred years. 

Mallet, Robert 

On the corrosion and fouling of irdn ships. 60 p. 1872. (In Trans- 
actions of the Institution of Naval Arthitects, v. 13, p. ©c ") 
Discussion, 10 p. 
Catalogue oi British patent inventions," p. X35. x7 P« 
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Sabin, Alvah Hpi^9% . . , ; , 

Experiments on the protection of steel and aluminum exposed to aea- 
water. 8.000 w. 1896. (In Transactions of the -Atterieah ,Soe£rtiF of 

. Qvil Engineers, v. 36, p. 4S3O. 
. Condition of plates with various preservative coatings after six manths' 
immarsion in sea-water. 

Discussion and correspondence. 

J^xperiments on the protection of steel and aluminum exposed to water. 

■ 5,000 w. 1899. (In Transactions oi the American Society of Civil 
Engineers, v. 43, p. 444.) .... 

Continuation of above experiments. 

Discussion. * ' 

Th4 same, condensed, (In Engineering News, ▼. 40. p. 54.) 

PIPES 

Committee report on relative corrosion of wrought-ironvand steel pip«e. 
1,600 w. Dr. 111. igog. (In Plumbers* Trade Jourm^* v. 14. 

." p. 414.) . ' <! 

The same, slightly condensed, z.300 w. (In Heating and VeiUilatiitg 
' M2agazmQ» v. 6» p. is.) 

Report to Americain Society of Heating and Ventilating £ingia«er«w 
Tests indicate steel pipe of good Quality to be as durable as wioui;ht> 
iron pipe. ^ ^^ ,,.. ^ 

Corrosion of pipe in coal mines. 450 w. 111. 1906. (In Iron Age. v. 
78, p. 80.) 
Results showing stiperiority 6t Spellerized steel' pipes In the sulphur 
water of coal mines. 

Dudley, WiUiam L. 

Effect of coal gas on the corrosion of wrought-iron pipe b6ried in ihe 
earth, t.ioo w. 1908. (fn Journal of the Ai&erican Chemical So- 
ciety, V. 30, El. 247.) 

Experiments in earth saturated -with coal gas, Indicating that amount 
of conosion is determined by the chlorin content in the eatth. 

Howe, Freeland, Jr. 

Action of water on pipes. 5,000 w. 2908. (In Journal of the New 
England Water Works Association, v. 22, p. 43.) 

Consideration of the nature of water and of iron pipe And of the elec- 
trolytic action that takes place. 

Howe, Henry M. and Stoughton, Bradley. 

Relative' corrosioii of steel and wrought-iron tubing. 20 p. 111. xgoS. 

(In Proceedings of the American Society for Testing Materials, v. 8, 

p. 247.) 
Discussion, 15 p. .',..-. 

The sam*' (In Industrial World, v. 83, p. XS44.) , , , 

Believes that modern steel tubing is equal to wrought-iron tubins and 

that the prejudice against it is due to practical experience with older 

tubing. . . 
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Knudson, Adolphus A. 

Electrolytic corrosion of the bottom of oil tankB and of other ttructures. 

4,300 w. Dr. lU. 1908. (Itt Transactions of the American Elec- 

trocdiemical Sodety, V. 14, p. X89.) 
Diacuscoon, 900 w. 
Corrosion of oil-tanks thought to be caused by salvanic action set up 

by the distribution of acid or alkaline electrolytes over the iron sur- 

face^ 

McAlpine, WiUiam J. 

Corrosion of iron. 1,260 w. z858. (In Transactions of the American 
Sodety of Civil Engineers, v. i» p. 23.) • 

Cites instances of preservation of water-pipes, iron submerged in salt 
^vater, etc. 

Mason, William P. 

AcUon of water upon metals: tanks, pipes, conduits, boilers, etc. ,19 p. 

Dr. Z902. (In his Water Supply, p. 394.) 
Data compiled from various sources, giving references. 
Rust in galvanised iron water-se#vit» pip«k 6.000 w. 1909. (In Metal 

Worker, v. 71. March 27. p. 48; April 3. p. 52; April zo, p. 4^5 Aivil 

17. p. 4^*; April 24, p. 39.) 
Continued dltcu8flion,.hy Utter, in reply to questiims by either cdn- 

ceming the presence and prevention ol corroflion' in water-ptpc(. 

Siebel, E. P. • 

Pitting of iron, pacticulaily ptpe( its oaudes and possible preventives. 
3,000 w, 111. 1909, (In National Engineer, v. 13. p. 192.) 

Paper before the Chicago section of the Society of Brewing Technology. 

Regards pitting as due to electrochemical decomposition in the pres- 
ence of water and dependent upon the homogeneity of the material. 
Wrought-iron pipe considered more durable than steel pipe. 

Speller, Frank N. 

Wrought pipe^threading and relative durability of steel and i^on. a<ooo 
w. Dr. 111. 190S. (In Journal of the Canadian Mining Institute, 
V. 8, p. 46.) 

The same. (In Iron Age, v. 75, p. 741.) 

Review and illustrations of United States Navy Department tests on 
pitting. Experiments by National Tube Co.. shoeing that, iti' n- 
sistence to corrosion, common iron and Bessemer steel are both slightly 
superior to charcoal iron. 

Stewart, A. W. 

Corrosion in metal pipes on board ship. 6,2po w. 1903. (In Trans- 
actions of the Institution of Naval Architects, v. 45, p. 183.) 
I The same, abstract. (In Engineer, London, v. 95, p. 374.) 
Discussion. . ., . ' 

Considers the actioa of imparities on the pipes, eapocially of chlorine 
and organic impurities. ....>. . « ^ . 

This information 'supplements that on pages Mi/U, W$, f^S^fTt 
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Thomson, T. N. 

Rdatiye corxosion of wrought^iron and aolt ateel pipei. 3,800 w. Dr. 
111. X908. (In Heating and Ventilating Magasine, v. s. p. 15.) 

The same^ lightly condensed. 2,500 w. (In Iron Age. v. 8x, p. 434.) 

See also letter by G. Schumann, p. 520. 

Paper before the American Society of Heating and Ventilating Bii< 
gineers. 

Conclusion from experiments is that "plain steel pipe is more durable 
^an plain wrought-iron pipe when used to convey hot water and 
subject only to internal corrosion." 

Wrought-iron pipe versus steel pipe, x.300 w. Dr. 1908. (In Heat* 
ing and Ventilating Magazine, v. s, p. 8.) 

Contains extracts from a pamphlet published by the Reading Iron Co.. 
claiming that wrought-iron is the more durable. 

BOILERS 
Baucke, H. 

Beitrag zur metaliographie det flusseisens. x,6oo w. 111. 1890. (In 
BaamiateriaUeakunde, v. 4^ p. 349.) 

The same, in French. (In Baumaterialienkunde, v. 4, p. 349.) 

The same. (In Stahl and Eisen. v. 20, pi. z, p. 960.) 

The same, condensed translation. 600 w. (In Journal of the Iron and 
Steel Institute, v. 57, p. 427.) 

Microscopic examination of badly corroded boiler tubes. 

Christie, William Wallace. 

Corrosion. 35 p. 111. r9o6. (In his Boiler-waters, p. 68.) 

Treats rather fully the corrosion of boilers, the action of different feed- 
waters and the dangers of pitting. 

Churchill, W. W. 

Presovation of suiface condenser tubes in plants using salt or con- 
taminated water circulation. 3,000 w. 1906. (In Science, v. 47. 
p. 405O 

The same. (In Power, v. 26, p. 598.) 

Paper b^ore the American Association for the Advancement of Science. 

Considers the prevention of electrolytic corrosion. Author pRsents 
Oliver J. Lodge's views on electrolytic condition and Faraday's laws 
of electrolysis as a basis for his views. 
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American Societv ol 

Tlu sami. amdinstd. i.ooo w. (In Iron and Steel Magaii 
p. 340') 

Extensive ei[Kiiments made for the United State* Navy Depaitmeat 
Ht the UbotBtWT of the Natloaal Tube Co.. McKeeiport. to deter- 
mine relative coaodllilllty of UiKwelded Beuemer steel, lap-welded 
Iron, •eamleas cold-drawn steel, and seamlesi hot-drawn 

Fremont, Ch., md OBmond, F. 

Lea SLlIoni de corroaioQ dana lea tol« de chaudi^rea k vapeii 

III. 1001. (In Revue de mttallurgie, v. 3, p, 75.} 
Investlaatkm of cause of Unci of corrodon In holier platei. 

GeBsUschaft fur Hoehdru^-Rohrieltnngeii. 

' WaHcrbeichaffenhelt und korroiioaen. a,ooo n. III. igo«. (In its 



Consldera difference In cotrodibUity of tubes made [ 
the "bottom" of an iniot, with its application ti 
sion ol steel and charcoal iron. 



On Ibe coiroiion of locomotive boilers and the means of prevention. 

S.aoe w. 111. 1866. (In Proceedings oE the Institution of Mechan- 
ical Eniineeia. v. ij, p. jO.) 
Concern coiroiloa due tioth to chemical action of water and met 
leal action of strain. The trouble may be obviated by removing 
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McBride, James. 

Cdrrodoik of steam dnims. 8.000 w. IIL xSoz, 1894. (In Trans- 
actions of the American Society of Mechanical EngineerB, v. is, 
p. 518; V. i5« P* 1087.) 

Includes lengthy discussion. 

Norris, W. J. 

Corrosion in steam boilers. 5,000 w. 1882. (In Transactions of the 
Institution of Naval Architects, v. 23, p. 151.) 

Disagrees with theories of galvanic action; production of hydrochloric 
acid in boiler by decomposition of water; action of fatty acids pro- 
duced by decomposition of lubricants, etc. Ascribes all boiler corro* 
sion to simple oxidation by presence in water of free oxygen derived 
from the air. 

Palmer, J. Edward. 

Corrosion of steel bo^gt tubes on vesaets fitisd with ttrbine engitiea. 
1,000 w. 1907. (In Journal of the American Society of Naval En- 
gineers. V. 19, p. 54.) 

The same. (In Engineering News, v. 57, p. 426.) 

Corrosion caused by copper deposits in the tubes, carried over by the 
steam from the bronze turbine blades. 

Paul, James Hugh. 

Corrosion in steam boilers. 20 p. III. 1891. (In Transactions of the 
Society of Engineers, v. 31, p. 147.) 

Chemical properties of iron; manufacture of boiler plates; corrosive 
natural waters; artesian well waters; corrosion in marine boilers; 
action of zinc. 

Discussion. 

Rhme, H. 

Kesselmaterial und kesselkorrosionen. 5.000 w. Dr. 1904. (In Stahl 
und Eisen. v. 34, pi. z. p. 82.) 

Considers the corrosion of boiler tubes of different qualities of iron and 
the influence of other conditions. ' 

Worthington, Walter F. 

Corrosion of boiler tubes in the United States Navy, j.ooo.w. pl. 
1900. (In Journal of the American Society of Naval Engineers, v. 
12, p. 589.) 

Causes of corrosion are discussed, especially from the action of the dif- 
ferent impurities in feed water. 
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fS^AIN FACTjS AW93PT *^^^ MW* 

. ' V ifi F. N. SI>ELLER« '".''' 

A large proportion of the pipe raanulactured in this country is used on 
'plumbing and heating contracts. The leading members of these trades 
Should be able to chooise intelligently between, the various grades of pipe 
on the m^ket today, to be able to advise others, and to give exact rea- 
sons for preferring this or that brand. The time is past when a hap- 
hazard opinion will satisfy the engineer, the architecti or the man who 
is paying the bills. 

DoubUleas there are jiumerous master plumbers and steamfitt^rs who 
wish to obtain authentic information on pipe, but such as there is in 
print is scattered and not easily available to the busy, practical man. 
To meet the many questions which are asked, there are condensed here 
some essential facts relating to modem welded pipe. 

Up to about twenty-tseven years ago. hand-puddled iron was exclusively 
used; the (quantity required was comparatively small. Skilled puddlers 
were plentiful, so there was no trouble in supplying the demand of that 
time. For some years after this, with the introduction of steel as the 
basic material for pipe, there were two classes of pipe known to the trade 
— iron and steel. Now there are almost as many grades as there are 
manufacturers, there beijig several varieties of iron on the market, and 
the same is true of steel pipe. Specifications of the large users of pipe. 
such as the government, railways, etc.. now usually call for "iron" or 
"steel," and then specify particularly the quality or brand desired, so 
that good pipe only can be furnished. This practice has resulted from 
the fact that there is much more difference between the various grades 
of wrought iron and the different n:iakes of steel than there is between 
iron and steel as a class. 

Many plumbers and fitters still express a preference for wrought iron. 
This may be based on early experience with steel, or only as a matter 

Iof habit, or prejudice. The basis of such opinions will hardly justify the 
honest, practical man of today, who recognizes a marked difference in 
the quality of these products as made today compared with twenty-odd 
years ago. in obstinately adhering to wrought iron or blindly refusing to 
recognize the clear merit of properly made steel« 

The question of threading is sometimes referred to. This is a mechan- 
ical problem depending more on correctly made dies... the pipe being 
made up to weight and of correct diameter, than on the ms^^rial. An 
important investigation reported in the Proceedjjigs of the, America^ 
Society of Heating and Ventilating Engineers, 1906, by a practical. leader 
in plumbing and heating*, concludes: "It (the test) shows that the 
power requi red to thread mild-8tee.l pipe with the new di^ is not iiuicb 

^Reprinted from Plumbers' Trade Journal, Ste«^ and Hot W^ter Fit- 
ters* Review, December 15, 1913; January i and 15, and February i, 
1914. 

'Metallurgical Engineer, National Tube Company, Pittsburgh, Pa. 

*T. N. Thomson, -Member A. S. of H. V. Eng. and Principal of Sani- 
biry Plumbing, Heating, and Ventilation, International Correspondence 
Schools, Scranton, Pa. . > . 
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The same iavestliator shows dearly Uiat many of tlie wraiuilit Iron 
pllie« threaded with a common type of die took more power than many 
of Che steel, and although on the averace the Iron took tlishtly len [KKver 
10 thread— the sleel was more uniform and gave a Btronier thread. 

A Ktiei of te«a are now being conducted to detennine the actual power 
teqilired to thread "NATIONAL" pipe with length of nandanl Mock. 
The tens are yet Incamptete, but mote than a thousand thread! cut lo 
date indicate the average power reijulred lo thread "NATIONAL" pipe 
to be about as follows, using ordinary lead-screw type of hand stock and 
propetly desli^ed dies: 1-inch. 45 lbs.; IK-lnch. 6S lbs.; l;j-inch, TS lbs.; 
Z-inch, too lbs. 

The corrosion question is one of the most complicated In Its nature and 
very piopeily concerns all who have anything to do with pipe. Moat 
practical men have observed a great diSeieace in tbel<fe Of pipe — that used 
in a hot water heating system, for example, seems to last indefinitely, 
while In most hot water supply systems, under some conditions, the samt 
class of pipe will only last a few yeats, dependttu; on the volnme of water 
used, temperature, method of beating, etc. These are aH factors of vital 
importance, and yet are lanly considered by the practical man. In ftict. 
the mao who is most teady with bis opinion on this question of the life 
of iron and steel pipe frequently not only ignores these essential conditions, 
but. as a rule, cannot distinguish wrought lii>n ft^m steel, or haa rarely 
taken the trouble to tcy. As an Ulustiatlon of this, some few years ago 
an investigator of international reputation (Prof. H. M. Howe, of Columbia 
lAiIvenlti', New York City) studied this question of corrosion and at- 
tempted to reconcile the conflict between the various oidnions and actual 
results. He has shown that It was easy to explain the prevaHlng opinion 
regarding steel, but no one could explain away the actual facts. 

The following absCact from a paper by Professor Howe* Is givep in fuU 
as being of particular latctesl to plnmbeis; 

"CompiUnd olPlumhtri Co Diitint^k Slatfion Iran TiMnt.~Oae of 
us submitted several pieces of tube which he knew by hi* own etchini, 



'"The Relative Corrosion of Steel and Wrought-Iron Tubing"— H, M. 

Howe and Bradley Stougbton. (Proceedings of the American Sodetv (or 
Testing Materials. Volume t. igoB.) 
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.F[g. loi. — BeiliT fad vairr fipa. 

that <^ Ihi wrotiimt Kim ui f .<~. 
UM« to tw.Meel^ and atb^n wlilcl),,he knefv.to be ^rroual^ iion, ta loot 
different pluiiib«(B pud aikeA t,hcia'to.teU. by GiUCliia witb.a dl« or other- 
wile, wlilch were Mcel tai which Iron. One plumber, after maUni (ennl 
Utempu, admftted that he iMuld not tell. The Jtlwr three reached the 
itnilt* liven herewith in.Table A, In every caK the plumber mad* the 
teau with hli'ini'n dies, ' ' ' 

Nc). of T<ll>el No: tt]F[>orted Ko. Reported Percentage ol 
Plumber ' Tested' Right Wrong ' Error) 

No. iron Steel Iron Steet Iron Steel Iron Steel 



TaWe A,— l>TIrtOT*ttiiuij'ltf IhriadiHi lest viA commofi His for 
I disUmtuishimtimafnminmHIitiH. ■■ ' ' <- 

I "From the last twDccdnuM of Table AltwUlbeKcnthalMiblle'i^illbeT 
No. I came a Ultle neater Ihe truth than If he had rimply dedded liy 
loailB«B penny. Not. Z and 3 come no neaiM than if they had fOUdwed 
that Dellnd. -No. i. vhom one of ui knows weU to be an uninuBlly 
iuMUIcmt mKaoBlc, toelt three-Oiumton of an hour to teK the twdve 
I tobei; Slid included in hla tewnty dnful Inspection for bllaters Rnd other 
iodktHJoas.andalsotatUwtheductiityorthechiw, Heuidhis hdp«n 
were very HKiilBt tbo power twjnbwd lorcnwlogthe «»el wie Vitry rawch 
(leateT than that 'needed' < far 'aittinr inn. and tlut iteel cRIpi'wete very 
nwdi mora brittle than Iron chips. He was perfectly Confident fl»t all 
' of the tubes were aieel, though, In fact, sii of them were hon. '■ ' ' ■ 
"TblriDattOiStKKT that this test of threadini with a die. slippMed to 
dittineulsfa jn«d 'from wrought lioh by the KteeMr pttasute needed for 
dnruUnc the (ooner. tHe only ready wat whldi' the plnmber tias. is Hot 
BUBtwDithy. This had been shown by Prindpal Thiimson hi his ilaptr on 
'Power Reviitedta Thread, 'Twist and' Spilt Wroufht Iron arid Stetl 
Pipe.'' H« found .that while «hlt)ie avertige of all bli'dues th^adltJe 
. needed niore power in case of steel tlian of iron. y« In bo leSs than five oilt 
M the >iae seta of nats the easiest 'thieadlhs' steel pipe needed 14*9 power 
I ihao the bavdest thnadlng IrMii five- I'lr itiscatice. with'^oiM type of 
dies, tin psessur* nteded for threadinf was oidy im.lba. In case of two of 
I his four 1-fach steel uti pes, but was materlaHy gFeatet lir tsse of' all eight 
ofih* t>toch th>a*tpt«iet«edraiKrwa*betw«eB-i90«id't29 ntni ttiK 

I "'Rkperread before twelfth annual meellni, A. S. H. V. EnteineernlCooB. 



"AcaiDp truvlworthy rt^^rti have 

and iion plcw have been eubmitted, have decided Diomptly and poBiCivelr. 
Ijut incorrectly, alio which vtasirou aod which «ieeU »iid eecond. of castJ 
in which pitted pipea, though reported to be ateel. have proved to be iron^'l 

The Uluauatlotu, Fise. looond iol show com paiative coneiiOD and ate 
from photogiapha (unretouclied) of adjacent bdilei feed water pipe a* 
found in KrvLce. the ateeL ^nd wrought ifoa pipea were aeparated by a| 
coupUos only, and are lepreaentative of a lafge number of limllat eiampleij 
collected during ipveoiigatioos by Wm. H. Wallffr. Ph. D.' in 1911, Thel 
invtnigatlons led liim to t^e following csncluaioni: "Tlust resuiU aiai* 
itmunslrau llmi. (oAiii on Iki pinratt. Uutit U as diSfmx in Ihi tOTFoikiK ef 
iKm »ml tit4l pi^." 

■ Jt mmld-.ha ii*eful if each Dlumbei and Meomfittei who ia inclined u 
Goniidei.thia aubjecC canluUv would .ovaibBid.hft.experietice and uk him- 
idf i(hc bai pnaitively identified the pipe with, whkbke lull had tiwible 
and f utheimore malu a petwost ttM of hit ablUty to dJMSnguiab iwD (nm 
Med, Thii.la plainly ol fuadaiuental importance, aa no can£deBC« can be 
placed In ppinlon* shicli an.nol baatd on « oerlaln . knowkdce of the 
material to .which the opinlsne refer. Howimany of Che opinion* ilibb 
woken or beldly printed by tlie wrought iron iotercMaare cotrectb' 
(onnded? 

Uuiy iooK atatenwou In thl* Donnection are. made, but when run down 
DC vhen actual evidence Ih requeeted, auch evidence diBBipUet Into thin 
,ak. , A tfpleal eapctltace In tbla connection . nun be.«uotedi Page 2M 
of tiie PnKeedinga of the Americu) Society for Tenlng.Mateiiala. Volume: 
$, KiOS. containa paper "The Relative ConoiioniDf Steel andiWrouttt 
Iron Tubing." by Henry M, Howe and Bradley StonghUn. and we gmtei 
from page 2X> *» i<^low>: . i < < 
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■li pipe ajla Mpoiai 
velcT—V. S. Navy 



arralid coU 
RepocU rendered od pipe, iron and Meel eipoKd under 
ditione oT tavict, ihow no pracUcal diBecEnce in duiabiliCj 
yean ago luch t«U constiiutFd all the definite information ot 

Ught wlieie iron and steel pipe have been accidently inatalled together (oi 
KTcial y«aii, and a direct comparisoa of these matetiale undei idenlica 
conditlona Jb tbiu made possible. Several iadependent inveatisationA oi 
nich casea have been made which include probably ISO compaiisons ol 
iron and «t«l pipe. Il i> not auiiiriBiag that nearly all aid heating and 
npply avnemB put in 10 or 12 yean ago show this miiiuie of pipe, aa moM 

' o( the jobbing houses at that lime carried two stocks and the diSeieDI 
Bake* of pipe were not Identified by permaneDt marltg, 

I The supposed supeiloriiy of wrought iron pipe hai been used as a 

] to obtain an uowansnted premiumin price, that the facta leferred to should 
j be welcomed by the beat class of plumbeis and ateamfitters, and that with 
Ibe poiKsiioD of this information many may be led to investigate these 

Keel by fracturing the metal or filing across the pipe, 
I The eipes shown in Fig. loj were removed horn hot water supply lines In 
New York City baths during lavestigatlona histltuied and conducted by 
I Fnt. Ira H. Woollon. formerly of Columbia University, now conauiting 
le National Board of Fire Underwriters, who arrived at the 
fDllowiag conclusloQ^: " In my jttdimini, from the evidena tioUtcud, Ihtrt waj 
IhuiMtly HO difimct in Ikt conosion of Iht tsro daises of pipt—thal is. 
They appiar to be i^uaBy luscii'lible lo the allati." These 
Qlustiatlons are from unntouched pbotogiapbs. 

touched photographs) , 
ladlcale the corrosive condition of eteela and charcoal iion lap welded 
hibea after an exposure of sixty-four weeks In National Tube Company's 
hhoratorlea. Theae testa were conducted under the direction of the 
n BngineerlDg of the United States Navyi, and Aaw 
hat the two materials ate eoually durable under corrosion, 
a paper published in Engineering News, Deounber S. 



rais information «upj)Ifl)nwtt» titat on fagei It, tS, IBt, tis-tn 



Pipe iteel carriei W.S per cent metallic Iron; wrought Iron csrries !>J.S 
per cent metallic iron aad both are made from the aame ore. The meUl 
Is Kparated from oiyten and other imputitiea, ia each caae at the eipeiue 
of outride energy, and tends to return to Ita orisinal, more atabte copdi- 
tion vhen exposed to moisture and air. The various formi of steel or iron 
are in a eeose tike a called spring, alt having the comiaoa tendency to 
return to theirorlginal form as soon ae the restialoina influence is removed; 
a pipe may last fifty days or fifty years or more, according to its surround- 
Ings. SoBte steel tines examined after 20 years' service appear ta be at 
good as when laid — naturally, there are some isolated cases where wrouaht 
iron has lasted mucb longer, but this proves nothing. 

It is easy foi one inlereated in wrought iron manufacture to refer lo ] 
Isolated cases of long life in the early history of pipe. If this is the standard 
by which pipe should be judged under modern conditions the quality ot 
the iron must have sadly deteiioiated. How many reputable plumben 
will advise using galvanlied wrought Iron In the hot water supply lines of 
an important building nowadays? 

A number of cases have t>een investigated (many In and aiDUod Ne> 
York City) and are tabulated herewith. (Table B.) No mention is 

no tniiture of material, as there would be no comparison possible and the 
results would be misleading. It Is sufGcIent to say that where condltioni 
are favorable to wrought iron they are (avorable to steel, and tlie reveTK 
is also equally true. 

To sum up. It should be tnrne In mind by all thoughful members of tlie 
trades handling pipe that: 

t. Steel pipe is no longer an experiment, but has a record of 25 yean^ , 
service — and In that time has increased In use to about ninety per cent of 
the entire production. 

2. Opinions should be based on a real personal Itnowledge. taking 
nothing lor granted — the average user of pipe has abundant opportunity 
to Investigate for himself. 

3. AH the comparisons which have been made In service covering the- 
average life of pipe today indicate dearly that there Is no dUTereoce tsi 
life between Iron and steel pipe as a class, although there is ■ometblag to 
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4. All reputable makes of pipea are now marked so that substitution 
or mistakes are no longer possible. The fact that so much steel pipe has 
bem Qsed in the past, supposedly as wrought iron, is very significant in 
the U^it of real experience. 

5. It is advisable to inquire carefully into the basis of statements made 
oatli^. general question of iron and steel pipe — hearsay and supposition are 
dsttgaroua substitutes for real experience in such matters. 

In tanunary, the conclusions of the following authorities who have 
studied this question, are quoted with references so that the tests on which 
these conclusions are based can be carefully studied if desired; 

"The Corrosion of Iron and Steel."— Alfred Sang. (Proceedings The 
Engineers Society of Western Pennsylvania. January. Z909): 

"The opinion one is led to form . . . is . . . that properly 
protected steel and iron rust to about the same extent, the steel doing so 
more nniformly." 

"The Relative Corrosion of Wrought Iron and Soft Sted Pipes."— 
T. N. Thomson. (Proceedings American Society of Heating and Ventilating 
Engineers, Volume XIV, X908): 

"Therefore, a rational deduction to draw frcm the preceding facts is 
that steel pipe is more durable than plain wrought iron pipe when used to 
convey hot water and subject only to interval corrosion. I know that the 
above summary is not in perfect harmony with the opinions gf many 
engineers and contractors, but I can only record the facts as they are 
found to be without comment." 

"Report of Committee on Corrosion of Wrought Iron and Steel Pipes." 
(Proceedings A..S. H. A V. Engineers. Vol. XVI, 1910): 

"This test checks up well with the aforesaid 1908 paper, and we believe 
demonstrates that modem steel pipe of good quality is at least as durable 
as modem strictly wrought iron pipe of good quality, and is very much 
superior to a poor quality of wrought iron in this class of worlc" 

"In closing we desire to call special attention tQ the fact that we find 

I it is not safe to accept reports regarding the corrosion of wrought iron and 

steel pipes without first identifying the materials, because so many 

engineers canAOt ordinarily distinguish the difference between them." 

I "Corrosion of Hot Water Piping in Bathhouses.*" — Ira H. Woolson. 

(Engineering News. Dec. 8, 1910, page 630): 

i "In my judgment, from the evidence collected, there was absolutely no 
[difference in. the corrosion of the two classes of pipe. They appear to be 
equally susceptible to attack from what the samples show." 

"The Relative Corrosion of Iron and Steel Pipe as Found in Service." 
I— Wm. H. Walker. Ph. D. Qoumal of New England Water Works 
I Association. March, 191 2): 

I "These results again demonstrate that, taken on the average, there is 
1 00 difference in the corrosion of iron and steel pipe." 
I "Street Main Standards."— G. I. Vincent, Chief Engineer Des Moines 
ICas Company. (Proceedings American Gas Institute. 19x3): 
I "The so-called genuine wrought iron pipe commands a premium of 
I about X5 per cent over steel. Its additional value is not apparent. Spel> 
llerized steel pipe is probably as durable as the wrought iron." 

Ifhit information suppiementa that en- pagett IZ, IS, 106, Vfi'tn 1 
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Fig. loy. — Six specimens of "NATIONAL" pip* wkiA were, a part ojf a 
warm water line in a weU kncwn coniertttfory* - ■' , 

These illustrations. Figs. 205 and 2o# (from unretotiched phot6gra]>h^, 
indicate comparative corrosion, especially in the form of pitting, tliese 
sections of pipe, which formed a portion of the warm water feed lines >in 
a nationally-known conservatory, were installed at the same time, worked 
under same conditions and length of service, and show concluBiveljr.'that 
steel pipe is in this case superior to wcbiight iron.'. The chi^ enginfcf 
writes: '!The wrought iron was found to be badl^ pitted and rc^ten, wh|ic 
the steel was uniformly corroded, .with no pits.'^ - ^ • 




Fig. 2o6. — Wrought-iron pipe samples which had served under, identi^l 
conditions as those shown in Fig. 205. 
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J. lofi.— WnmsW-iroii pip< sampUs in Wnr For* haul hoi waltr lUpth- 
clearly abow tbe comparative corrosion of wronshl 
pipe. It haa been the aim of the writer to reprodac* 
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that these testa have not aubstantiatet 
the wrought iron inlereats concerning I 

In the accompanying pictures futthi 
pipes aa compared with wrrjuEht iron is given. 

These pipes (shown in illuatralion) , Fig. 207. were used in running coal 
mine water in Weatem Pennsylvania for the same length of time, and under 
Idantksl condition*, and the phstagtaplis aluw deaily the comparative 
coTToaion of the two mateiials. Note that the dlrintegratlon is conaMer- 
ably more uniform on the Spelleriied ateel than on the wtought iron pipe. 

Thtt iK/omutfon tiipplementa that on pa^ea U, IS, tee, XlS-tfn 



Fig. tio. — OIko wrougkl-iroii pipe Hstd nnitr tame coHditiotii. 
NoteFlgB. 110 and 3ii in every inBlancc tbe m«i plttinc of the steel u 
agaluM that of wrought iron. It is malncainnl that steel pipe 1> aa i 
ally durable as wrought iron. The photosraph* are taken fram i 



1^. II t.— Two staioKs of al4d pit* from hot ■maltr sappiy. 
rftle in/ominMon suppjfmienls that on papts tt, a. im, tlt-tm 



oHtM-iriHi pipe oilained from hot mUir supply lint Jn ketd. 

FIsB. 21 a and iij show other specimciu from Uw«ame, hot 
pitet tupply aymem oa the others. Hot water lupply lin« prexnt nvere 
■rvic* condltlona and eitentive corroaion unuaJy (akea place. In con' 
tlurion It li evident upon compariKiD that the attel pipe has wlthnood 
diiintesration fully as well a) tb? wrought Iron. 



Fi(. 11}. — Sleel pipt lakiH/ram samtit. 
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THE DESIGN OF HOT-WATEK SUPPLY 
SYSTEMS TO MINIMIZE CORROSION' 

By F. N. SPELLER* 

Suggested Design— in a paper on the "DurabUity of Welded Stee 
Pipe*," reprinted and commented upon in Engineering News, March aj 
xgxi, there were discussed the results of investigations on the relativ 
corrosion of iron and steel in service, and the influence of the dissolve 
gases (oxygen and carbonic acid) in water and a scheme was suggest! 
for rendering the water practically harmless by removing the air aft 
heating. So far as the writer is aware, however^ no system has yet 
designed with this as the main object. 

Comparisons on Pitting— in the paper referred to the writer poin 
out first, that the superiority claimed for "genuine" wrought iron pi; 
had not been proved by comparative tests in service; on the contrary, 
numerous cases which are on record (and which have been largely add 
to since that time), show conclusively that where both iron and 8t< 
have been used together in water lines, the wrought iron pits just 
badly as the steel under the same conditions. A number of such comiiari' 
sons were compiled by the writer for the International Congress for Test 
ing Materials last September. < 

AuHlorities Agree — We need not again go Into the cause of thJi 
pitting, which is now generally recognized to be due to galvanic action 
between impurities on the surface of the metal, especially mill scale and 
rust. The leading authorities now seem agreed that corrosion is practicall]! 
independent of the composition of the metal, provided it is reasonably 
uniform (as the steel used for welded pipe must necessarily be if it weldi 
without developing injurious defects). 

In order to have continued corrosion, oxygen must be present in solution 
the removal of this oxygen has been found to greatly lessen corrosion. In 
his recent report of researches along this line. Dr. W. H. Walker, directoi 
of the research laboratory of the Massachusetts Institute of Technology, 
describes one of his experiments thus:* 

"Two coils made up from pieces taken from the same length of 
pipe were each fed with water from the same source at the same 
temperature. In one case the water was heated to 85 degrees 
Cent, in an open tank, while in the other the water was heated to 
the same temperature in a closed tank. The feed water contained 

iReprinted from Engineering News,- February 13. 1913, page 994. 

•Metallurgical Engineer, National Tube Company, Frick Bldg., Pitts- 
burgh, Pa. 

'Proceedings, American Society of Heating and Ventilating Engineers, 
xoii. 

<" Comparative Service Obtained with Wrought-Iron and Soft Stee 
Pipes as Water Lines in the United States," Proceedings, Intemationi 
Association for Testing Materials, 1912, XXIV, 4. 

■Engineering News, December 3x. zgii; Journal of New England Watci 
Works Association. March, 191 9;, journal of Industrial and Bngineeriai 
Chemistry, July. 1912. 
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\ on the average 5*85 c.c. of .oxygen per ^ titer,, aad passed through 
each coil at the rate of }4 gal. per min. After running 1750 hr.. 
the coil fed with water heated in an open tank had lost 22 grams, 
.while the coil f^d with water heated in a closed tank had lost 155 
grattifl. In neither case was the oxygen completely removed; if the 
water in the open tank had been gently boiled, corrosion in the coil 
fed with this water would have been completely prevented." 

These results again indicate that the intensity of condStiotis has much 

ore to do with corrosioni than anything else; so much «k> that the same 

ateiial used as a pipe in a hot-water heating system', where the water ie 

racticalty free from oxygen and unchanged, should ladt fitty years 01 

re. while in a closed hot-water supply system it nlay only lait five 01 

fix years. 

This principle of heating and freeing the water from, dissolved oxygen, 
which it seems possible to prolong the life of standard welded pipe 
eral times, is surely worthy of careful consideration in designing pipii;u 

stems which are subject to corrosion. 

A recent investigation, undertaken by the writer with the assistance oi 
me of his research staff, has developed interesting points in regand to th^ 
nt practice of laying out hot-water supply systems. The ihflaence oi 
e arrangement of the piping on corrosion seetns M be quite marked, 
pending on whether the gases are liberated before the water eftters the 
ibutln^ system or not, although the separation of these gases is otilv 
irtiaUy accomplished under the best eoiiditioiis. Large - tnstaltitioih 
tere considered, such as hotels, large apartments and office buildings where 
account of the great quantity of hot water used, serious trouble would 
be most likely to occur. 

Classes of Systems — The hot-water supply systems found in these 
buildings differed in many details, but may be divided into two diasses, 
nccordizig to whether the main vertiaal distributing tines are MippKed 
(mm- a common horitontal main in the isaseihent, or from a stanitarhotfii 
boBtal distributing niain above the level of the highest fixtufe near the 
roof. These types of instaflations) areilhtftrtfted. diagtammatfcaUy and 
without detail of ai;iy kiadyin Figs. 2^4 ai;^ 113. 

Untlerf ed System — The ^ underfed, .syttem is characterised by « 
number of independent risers and return-risers,' each- supplying a sepai'atc 
lection of the building. These riaers axe rarely vented at the top -said 
consequently the hot water i« alwayfc supersaturated' whh air wheA the 
system is in continuous use. This is a good example of the <^osed type ol 
beatinc so designed that it would be very difficult, if net entirely impnie* 
Ucable, to vent so as to remove the gases before the wster is used. 

I Oveiliead Open System— ^The system illustrated by Fig. ai 5, on the 
Bther hand, is radically different in this respect, and to a considerabk 
although not completely, allows the escape of dissolved gases to 
atmosphere at the highest point before the water is distributed through- 
t the system and returns to the heater. Since all the water used passei 
through one. riser a vent mustise prcrvidedr-btherwise tsottble:due t» 
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114' — Uiiiirfed tkaid jyiim. Fie ii ;- — Ottrhiad opm tiftitm. 

the Uapplus of aJi In the upper linei would probably be eipecienEed. 
~d •eem tube a very ilioplE m Litter to olmmt completely free the v 
diMolved gaiea with aucb a lystem, by putting a iliaple ait-tepanUBi 
device at the upper end of the main riwi 
Flc. II I. To obtain the best mults, tbe 
joo deg- Fahr., uifng an mter-cooler. If desired, to reduce the tempeimtim 

The writer hai diecueaed only Eeneral principle* affectlnf the Ufa of thi 
piping ayvtem; the details neceMary to carry out thnc piiodplei in practio^ 
will, of courM. require '■'■""»''' and expert knowledge Of deslgB on 
part of practical eotlneer* havinc to da with heatlna end plumblui. 

With pure water, auch as li nippUed to New York City for cms 
the percentace of dlasolTcd ■aaea- la propoitbaBtely hiah. aa that 
bene^t to be exi>ected from mch treatmeat when thonniahly earrlcd 
and malotaloed would prcA>ably be very ma^xd. 

Several cases Investigated, where large systeos of hot-walet nipply 
lines have luffered eeriout danuge in six or eight veai^ have 
in buftdings equipped with doaed beating systems. So far, i 
(mind serious trouble in system* erf the open type ^lete ati 

leen ghen to venting, although the significance of adequate Tentlni 
of such system* do** not teem to be appreciated by architecta uu 
lor In some csK*. where vcsti were provided , the practice wa* U 
closed cicept when trouble with alr^iammer was experienced. 

Eniineeis and aichltect* have perhaps hesitated to Baia 
the cloaed system of heatiag without more practical evideoo 
sCa n t i a l c ha r a cte r, the scientific study of coitd^od being all n 
Tbe writer hope* to tee a fiM discuarton, on the port of the* 

eaperleoce Id Bach work, so that tht best ayateni of 
developed (or (uch Installations with di 
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TESHHONT AS TO EiXATIVE COBBOSION 
OF 1PU>U6HT UON ASU STEEL PIPE 

Notwithstanding the fact that nearly go per cent of 
the pipe made and sold in the United States at the 
present time is manufactured from mild steel, still there 
art certain peoi^is iMio dinr to the Idea that wrought - 
■ iroti Is more dumMe. 
' V6ttw€A%y^\zh.t years steel p{pe hsM been marketed 
and thwd' Md^ by side with' wrought iron pipe. It ii 
entirely teatural, therefore, that many cases' have been 
' found wKete the two materials hare been serving in 
the MtAt pipe fine, under tame service conditions, and ' 
for the same length of time, thus offeririg ai^ id^f^ com- 
parison of the relative jiife of the two k^ds of pipe." 

In order to present the facts as we have found them 
in the proceedings of various technical bodies, in en- 
gineering books, and similar sources, the following 
excerpts are quoted as convincing evidence that it is the 
general opinion (baaed on actual' experiences) of un- 
biased authorities that ''there is- little or no difference 
in the relative life of wrought iron and steel pipe." 

TESTS 

XhOinSOIl— Prof. T. N. Thomson, in March, 1906, installed alternate 
pipes of the two metals in a hot-water line,, and at the end of a year dis- 
covered, that steel pipe had apprcKcimately y}i per csent longer life than 
wrought iron unde^ such conditionSi $es *'NA XIONAL" ^ulUtin No, 4 . 
(A. S. H. & V. Engkieers. 1906.) 

la a tixnilar,l;est carried on 1^ a oommlttae -appointed by .the ^mtiitan 
Society of JBeatiog and Ventijatii^g gi^igine e ra with iron and steel pLp«^ 
made by v«riouA-compaai9«» I^rof. Thomsooi^i^f^rted: 

"We believe this test' demonstrates that modem steel pipe of 
good finality is at least as durable as modem strictly wrought iron, 
and it v<ery much superios to a poor quality of wrought iron In this 
class of work." (A. S. H. & V. EagineerSr i960.) ' 

■ "Thctefore, a rational deduction to draw fisoih the preceding 
facts it that steel pipe is more durable than plain wrought iron pipe 
whekt Uted to et>tite/y hot water and 'sabicct only to linternal cor- ' 
rosion. I know that the above summary is not in perfect harmony 
with the opinbnt of many engineers and contractors, t^ut t tah 
only record the facts as they are found tb be without comment.'- 
"The Relative Corrosion of Wrought IroA and 8of t St^ Pipes." - 
— T»^. Thomspp. (PkocecdiogsAmedcaii Society of Heating and 
Ventilating Engineers, Vol. XIV. 1908.). 
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"This te^t checks up well with the afor^sai^ 1998 paper, «V<^<1 
We Velieve demonstrates that moderh ste^ pipe* of good c^alitsf i« 1 
at leaat afr durable as modern strictly wfronght koH fjipe o# good i 
quality, and is very much superior to a poor quality of wrousht 
iron in this class of work." (A. S. H. A V. Engineers, Vol. XV, 
1909.) 

" In closing we desire to call special attention to the lact that we 1 
find it is not safe to accept reports rfjgwdiiig the cprvofflon of 
wrought iron and steel pipes without first identifying ttm materials, 
because so many engineers cannpt oxdijMrily di«tinguish the differ- 
ence between them." "Report of Committee on Corrosion of 
Wrought Iron and Steel Pipes." (Proceedings American Society 
of Heating and Ventilating Engineer^, Vol. XVI, ZQto.) 

Coal Mine CortOSiOll — "Corrosion tests in running mine water 
were carried on by Prof. Thomson, The Pittsburgh Coal Comi>any-. 
H. C. Frick Coal Company and others, these indicating that steel 
is at least equal to wrought iron in resisting corrosion." (Iron 
Age. July 12. X906.) 

The results of these testa of .wiougfat iron and steel pipe ia coal mines 
may be gleaned from the following extracts: 

"The results indicate to us that steel is just as durable in the 
water in this mine as wrought iron." 

Says one of the largest coal operators in Kentucky : 

"We thought the data decidedly in favor of steel, in view of tlie 
fact that we had anticipated a reversal of the leaning. . . 
The results of this investigation would appear to indicate no 
practical difference in the life to be obtained from either iron or 
steel piping in the hot water service." 

This from a coal operator in Pennsylvania. Comparlsohs of new ateef 
and iron pipes in the boiler feed and other lines led this large company. 
which made the test, to the exclusive use of "NATIONAL" Pipe. 

"While corrosion was about the same, there was a pitting iti tlie 
iron that we did not find in the steel, and the steel was corroded 
more unif(»inly. From the tests made, I know that the steel pipe 
is the better for such conditions." 

This conclusion from an operator in the largest bituminom ooal field^ 
in the world indicates the advantages gained by unif onn matttial worked^ 
by the Spelleriring process in connectum with "NATIONAL" Pipe. 

StOUg^tOA— In bis text book, " The . Metallurgy of Iron and Steel 
(Hill l^ublishing Co.* New VorJc). Bradley Stoughton, one of those who 
has carried out exhaustive investigations, says: 

"The evidence goes to show that properly made steti corrodes 
no more than wrought iron." 

Fhia infarmatitm »upplements that on pagea U, U, t06, 27&'t77 
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In sicmiiiing up^a papers ontberCOftoMOn of iron and steels Biidley 
Btousliton, secoetary. .of the American Institute of Minins Engineers, 
makes the folkmina signifieant statement: - 

^N'o mention has been made here 6t the som^Cimes heated discus- 
sion that went on for several years in regard to the relative corro- 
sion of wrought inm and Bteel, because it is my opinion, which I 
t think is the same as that now hpl4 by many well informed authori- 
I ties, that the difference between these classes of materials, if any, 
is very small, and is much less important than the effect bf quality 
I of manufacture. In other vhyrds, well-made stttti; or ^Tell-made 
I wrought iron, will resist rusting better than badly made material 
I of i%^ own or the other, class, a^d the reason for this I have tried to ■ 
point out in the preceding pages, at the sam^time e»dcayo|:ing to 
show some of the precautions that it is possible for engineers, 
owtter^ aiki buiMets to employ in order to seciir* lesscorrodible 
material for use in the predion of structures^*' 

Ho we. nod StOltgfetda-nAn investigation was made and the results 
srriv«d at <were incorporated: in a iM^per, "The Relative Corrofion of Steel 
ind Wrought. Iron Tubing "^-r-H* M, Howe.. and .Bradley Stougbton. 
(Proceedings of the American Society for Testing Materials. Vol. 8, 
IQ08), read before the American Society for Testing Materials, which con- 
dnded wi^ th<e following sigmficant words; 

*'Thi8 is ail the evidence wliich we have found and received per- 
misdon to cite, though we have asked manufacturers prominently 
and UnahciaUy Interested In -showing that sted Is ^rorse thsin iron, 
to give the'addtesses of those whd could give us evidence. N&ne 0/ 
thai wMtk fbe hate found, hut hate not yetreeehed permissvon to ciU^ 
is unfttworaHUk) ^eii" (Page 250.) 

{;S€e**NATlONAV* BuUeUnNo.!!,) 

Comparative tests of plpeittel carried on by these investigators using 
pipe made froM steel In 1 906 and 1897 haVe resulted in favbr of the former. 
The skelp of 1897 showed a greater loss In weight by oorrosloh and decidedly 
deeper pitting in' six teonths than the Meelp of 1906 in thirteen months. 
In tests comparing ^eel skelp with wrought iron, it was found that the 
two materials lost practically the same weight by corrosion, yet the former 
had the advantage of a uniform corrosion since the — 

"Wrought ir6n skelp pitted in seven months much deeper tHan the 
steel did in thirteen months." (Page 955.) 

These investigators also state in regard to the durability of steel and 
iron wrought pipes in interlocking and signal systems that: 

"We learn that twenty-nine pipes, all believed to be wrought 
ironr after long use in the interlocking and signal systems of a very 



1 "The Cause and Prevention of Corrosion of Iron and Steel. "•~The 
Engineering Magazine, July, iqi i. 
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imvdrtant rdJIvoad, 'were'latslr exatttiaed, twitb the remdc tkat 
twdve were found to- be tteel and: only seventeen' inmv Tbe Mf e . 
of the steel pipes was in this case loager thaa that of ttaa fron obe». 
Thus, of those whissh were pracU<^ly des^ro^n^d by corrosion and 
pitting — 

; II were steel with aaanreiasehfie of.i3.5<ye«nk 

8 Were iron with an av«Mge life of 16.4 yeafrs. 

" • ' ' ■ ' , ' ' .' . ' ' ' ■ 

Our informatiQn coxoe^ direct, to ua from, tlie general superiii- 

tetident of the ilBJiUoaid/' (Page>$j>^ ., . 
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Friehd-J-J. Newton ^Hend; fa his -recent book,' "Th^ CorfbaioA of 
Iron and tSteel" (Ibngmand' Green Co., loiiy,' states! 

' "It would appear therefore th^t when «^^vtfauw is. taken into 
consideration there is practically nothing tochpose between wronglit 
iron and steel as at present manufactured." (Page 386.) And 
ilnally omcludea with these words: '*TheM tauA ih^ydthet^iai 
stanct^s iniirht b^ cited as' illustrating the fetct that good eteel' 

'• corrode at mwift the samerate as g;ood wrought ifon." ' (Piige iSfirJ) ! 

'' - ..."'' 1; • i • ' • . ,.'■•'■ f • . • •• , 

Sang — A. Sang, in a thorough r^ume of ^.qiiestion ei^^it^^, " The^ 
Corrosion of Iron and Steel" (McGraw Hill Book Co.. New York« iqzo). 
says: 

."Prpperly protected steel and iron rust to.,a^out the aame 
extent,, the «teel,.doliu; so more ujaifpmUy'.V.ap4 ^ds,. "The</best 
quality .pf charcoal iron is practicaJUy. as resistant as the |>eat. 
quality of steel used for similar purposes." (^age.4ft.>. 

In regard to pipe. Sang remarks: ^ ' ' \ ' . ■ '^ ■ i . 

. '! The q^reCuUy acQuired experi«m;e of ,M^ ^rg^st ni^nHi^W«l» 
of tub^iq the wqrld-. w^ich, induce^ Ahem recently to. abandon 
the meoa^u^acture of w^ought.iroa pip^^.tes^^e^ ths^^,Ahe -us^ pf .«)L^el 
in place of .iron, at least in the IJnited States, for the.spec^.pur* 
■ 'poee^ of,. tubing is to be:PrefeiTed;,the tendency of steel to pit is,^ 
. ppmewhat less than .that of iron and it welds at the joint fully as 
well." (Page 73) (5« "NATlOffA^". BuUetin No. 4.) . 

.'• In tlie thirty complete service tefjts. made t^y raUroads duivvs 

the years 1907 and 1908, modeifn steel tubing showed a sllgjit 

superiority over so-called charcoal-iron tubing and the rusting 

' Was mote uniform. • * 

" Badly made steel will evidently corrode faster than a uniform 

product', and the question of the comparative corrbslon of iron and 

steel should not be judged from the behavior o^ a poor'qual^y; 

, ninfortunately. persons afflicted ,wit)» metiKal .hw^ing always &»%• 

eralize exceptions." 

^ -■ - - 

Vhia inforfhation aupplements that on pages tt,. 1$, MMf, t7S-irr 
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^^ • 

Wool80nM4Prdfi hti' H. WooiM)li <BiigiiMeitaff I4«ws. Dtxeiiiber 8, 
i9i6> weinN) 9o mtttfim «f cotroded pipe from Mvenbstli lioiitei'bi'New 
Yodc' City. • gcte n ttte^'gf ' thwft teto^teg ynjwid ti6 be wrought tavm and 
the remainder «teel. ' Prol-WoolMii My^T ' 

*^i& jny Hidgiiietat"fMnk the evidence oellected there wa» abao- 
Itttclir i».dl0ireiiQ^ id thtt tohtMiOff «f the two daiseB of pipe; they 
appear td be entudly Mi0eepttble>«to the attack.** 

This pipe was te8te<i to destruction. (See "NATIONAL" Bulletin 

No, MJ) ^'-i'- • : ' ■ • ■ t 

WWkCf— ^I*eriiap8*tfte' most rfecent investigation reported is that of 
Dr. "W. H. Wallcer (New England Waterworks Association. Match, 1912). 
of the Massachusetts Institute of Technology, who secured 64 samples of 
wrought iron and steel pipe in adjacent service. These samples had been 
in service from' 2 to 17 years. 

Dr. Walker reported that of the. 64: samples tacund ao pain fayor steel. 
18 irpn. 9 show no difference in corrosion and 17 no corrosion at all. Dr. 
Walker says in this paper: 

"These results again demonstrate that taken on the average 
there is no difference in the corros|on of iron and steel pipe. Con- 
versations held with engineers in charge of plants during this in- 
vestigation confirm the statement alreaidy made th,at a pipe is 
frequently called steel when corrosion is found to be excessive, 
while it is set: down ^as inxn if it rustr but little.*' {See 
"'NATIONAL'' ^mOetinN<h 10.) 

Ball----P. Dec. Ball <Cold Storage emd lee Trade Journal), in a paper 
read before the American Society of Refrigerating Engineers, stated as 
foUoiws: 

"From thirty three years of personal observation, constructing, 
erecting and operating ice-making and refrigerating machines, 
absorption and compression types, and using iron pipes for the first 
fourteen years and irott and steel pipe f<^r the next niU^leM ryearsV 
we are convinced that local condittons only govetn the corrosion : 
ef pipe* in refrigerating and ^ice^makliit' maohiii^s, and' that, • 
cHentlcaiiy and medianleatlyv'mild steel pipe mbets the requiie* 
meats of the tefrigevaiing engineer hi all tespects, sad better than - 
any otber pipe for th,e reason that it is superior \n point of finish, 
strength, strength of se^m. and uniformity of materials.**' (See 
"NATIONAL*' Bulletin No, 6.) 

Cosgrove-^" Wrought Pipe Drainage. $y sterna"* by J. J< Co^grove 
contains mai^y significant pts^tBrnAiVtSi rela,iive to the value of sled, pipe 
when compared with wrought iron. We quote as follows: 



<Published by Standacd Saaitary Mfg.' Co.. Pittabargh. Pa.' . •• ! 
This information' Btipfttemmita thut'ioH' ptxffea it, is, 1O6, fts-m 
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Pesa 3 — "Such progress has been madfe tovtard impiOTbiS tbtf 
temper and wdd of pipe «te«l» . . * tliat today wromlii iroa 
pipe can scarcely be distinguished from steel pipe* so f ar aa the 
cutting, threading, and splitting are coacemtd." ; * . • 

Page 7-—" So far as wrought iron ^oidsMel pipefl ate concenied 
there is no appreciable difference between their kiigtb of life 
under similar conditions of exposure to corrosioii, and one ciui 
be accepted as equally good as the other.'* . . . 

Page 9 — "As wrought iron and steel pipes are practically the 
same, they will be considered in this work, together with all other 
pipes of whatever metal or alloy which are p|it together with ao^ew 
joints, as wrought pipes." 

"Sanitary Refrigeration and Ice Making,*' published in 19x4. another 
work by Mr. Cosgrove, contains the following extract (page 127) in regard 
to the durability and physical properties of steel and iron wrought pipe 
in refrigerating and ice*making systems: 

"Wrought iron or steel pipe may be used in refrigeration work. 

"So far as length of life is concerned, or deterioration from, pit- 
ting, there is practically no difference between the two materials. 
When it comes to strength, however, the odds are in favor of steel 
pipe. This is true not only of the walls of the pipe, but of the 
seams as well, which is an important consideration. 

* ' ' 

"Steel pipe is more pliable than wrought' iron- pipe, and- on 
account of this greater pliability, which permiKs steel tnpe being 
bent and twisted without -opening at the seam or otherwise failing, 
■ it makes a better material for refrigeration inataUa^n - wl^ei^^ 
numerous pipe bends are to be made. It n^ght he well to &ote 
that in the bending of wrought pipe there is less liability of it 
failing at the seam if the pipe is held so the weld will be at the side, 
not at the top or bottom." 

* ' ■ ' I ' 

• * ' ' . » ' / ' 

Woodworth—- Mr. H. A. Woodworth, M. E», associated witb the 
Merchant's Heat and Light Company, of Indiana{>Olis. Ind., who read a 
paper "District Heating Distribution Systems" befoce the Annual Meet- 
ing of the National District Heating Assodaiion (19x4) held in HoGhester, 
N. Y., in regard to the merits of wrou^t iron and steel pipe; states that: 

"The use of steel pipe is becoming more popular ever day, due 
to the good results found from practical experience, The author 
recently took up some xo-in. and 12-in. mains of steel pipe and 
laid i6-in. in their place, and was surprised to find that the re- 
ihoved pipe showed the original stamping of f hi manufactuters* 
• after 13 years of usage on a hot-water heating system. . . ' , 



'Investigation revealed the fact that the pipe in question was 
"NATIONAL" Pipe, made by NaUOnal Tube Company. 
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Shftttttck*^!; D. Skattock in & pafwr "WUdtnc e< High Pvetasure 
Mafan*' nad before the nmth annual meetihg of th*':Ainefialo <5aa* Insti- 
tute (19x4) in reporting the results of some tests on stRngtfi of autooenous 
welded pipe joints made on wrought iron and steel pipe by the Engineer* 
ing Department of Swarthmore College states: 

**Thi8 test shows that stfeel pipe is stronger' and mo!^ ductile , 
than wrought iron pipe." 



' Dim^iafl — ^R; B. Duncan associated with the United Oas'lniprove- 
meht Company of- Philadelphia, Pa., in a paper "rnitsfHfttion and Main- 
tenance' of Service" read t>efore the ninth annual meeting 6f the American 
Gas Ihstitute (1914). states: 

: , /'Siioeeedwc the old lead pipe of the early dws.pi- th« «»• 
industry, wrought iron pipe was used almost exchi^i)v«bf fov se^ioe 
work, for many years. It was far superior to lead from the stand- 
point of rigidity, being less liable to trap, and then it was cheaper. 
In the early '90's, the steel industry began making steel pipe 
cheaper than wrought iron and ever since that time, the use of 
wrought iron has been gradually falling off. The first impressiofi 
of steel pipe gained by engineers was far from good; it had the 
reputation of being very uncertain as to temper and weld. Many 
claimed that great difficulty was experienced in cutting threads and 
that split pipe very frequently occurred. The generaj^^ opinion of 
engineers that steel pipe was markedly inferior to wrought iron in 
.resistance of qorrosion is one; that has caused much discussion. 

"Year by year the steel industry perfected their product until 
the pipe became as soft as wrought iron with no more power 
needed to thread same than wrought iron. As to the question of 
the corrosion of steel pipe versus wrought iron it is a feature that 
has been discussed by many prominent metallurgists of the country. 
The consensus of opinion seems to be that there is practically no 
' difference between the two on this point. There have been many 
tests made both in laboratory and field. The United Gas Improve- 
ment Comi)^y hay^ made many such tests. From laboratory 
eziierience. as far back as 1905, it was decided that there was 
little difference between wrought iron and steel in reference to corro- 
sion; in fSBct, it was discovered that the new steel pipe appeared 
to- have an.dtiter coating of oxide which would resist corrosion fat 
better than wrought iron. Many tests have been made of actual 
conditions in tiie field, and it has been the general opinion that 
both kinds of pipe showed almost the same loss ofweigfat by corro- 
sion, the tendency toward pitting being somewhat less in steel. 

"The stcfel industry has been developing a new process which, 
after several years' time, has given many encouraging results. By 
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rhi8 infmrmanon wppimnmttB that 4m pages a, is, IM, tr$*m 



587 

h ^ 



iU tM» OTMiHg tbeflklttfeiKtqsatfifliiiNfliiaiudattylaQid dttes aofiAikli^r^ 
toi^caiT M9e«i>ntK>a(|fl|ilM:}lBttaibbcQrQtid:Aaeepiiig up the machinery 

"This new process is a method. of treatiiti B»«tal whieb <;9n8i8l» • 
iiijqu^^jnff ^b^ tiefited blppift^tQ ^h^ action of rolls having regularly 
shaped projections on their working surfaces, then subjecting the; 
bloom, while still hot; to the action of smooth faced rolls and 
hfp^ti«i flfi^'4c«^- WhW«)V the? surface 6rtJie ttl^til f« worked 
so 'a6'i6 tn^fic^ tr^tiiiifbnn ^eh^ tiG>3ttur« f>etter ttdapted to resist 
corrosion, especi^y in «he fbtfti of tflHln*'. ' 

' • "^wmpiilfi W 1^ 9^^p^90ii»: I Mroui4 ftay that the steal pipf 
had four points to its advan^M(»i;tJ|e^ V^^ iu^t^fy its iis^.m^tri^ i 

ference to wrought irqni as follows: , I 

. .■•ta:.-, -»f M-. ,rT .T'-v, 'tt, •{ • ./ . • ii' If. I' "'I ' I 

, CO f It costs much less, '^ 

(a) , It IS stronger and more ductile than wrought iron. - 

** {3) It is more uniform in composition. 
"•<4> ''TTi'e'th^eadb cttC dri steel pipe appear to be stitmger." 

The Gaa Record* \r^. put^lishing an abstract from Mr. Duncan's paper, 
tates, in regard to the value of the Spellerizing process which is applied to :. 
NATtOl^At *' Titft dftiy (6te«bs four'fridi^fe alid uttdef> thati 

I 

- > '•*ri*'cbntefl8ulB bP bpinibri 1* tfiat tt*bde^n sted pipe, particii 

larly if Spellerized is as durable as wrought iron, and is, besides, 

cheaper, stronger, and more ductile and more uniform in composi 

' -tlbft.-'^ ' •■•'' ' '''•'' ■ " ■ ' '-i '■■ f'!- *' .'J"^''? "''^ • i' '" i 
,: i.,'.. f. < ■nr-ii"". ,;■'' iju ••! .c '•' ^^ .o--' .. ■ ' • • •'•-' "• • 

^1 J :■' I K.i.. /•'«■» )ft: • ^ : iTi. .i'.i . ■ .. . . 1- .' . . 

' ' SaMoh^TM tmbfofaed dpiMbii ^ a lii^gkk&ed itui^ority. UMi any ceiUdii 
Hbject ii^ iT definite And' skccm!i&Sby& value, 'the f6lk>wiYi« qiMtattoa 

significant, being taken from a paper "Some Causes of Cotlrosioii 'ht 
)xida4>9fik .o|oMe^ate;'inra< |(.efnie«Tatuig System" ^^ Morgan B. Smith, 
mbUabe<l 'm.,lc^,.0ct,q^,.9qiStimv,9 relaUi»,tp tbe.meiits gf t^ Spel- 

rizifig.s«=P«ei6j.^:- '■,•-• s-r ..■'; -^....,.1 '•- .r ,;.-.■:. 

»/,S(i!}«l. W^9% ^l|iohi»9P beeatres^^ed i^'^ud|^ ai fanner as t9 
eU»ipi»t(^or a^i^ea^ d)6^r]^te ^v^iayvthamiU 8caleiina}^:l><s ioipe^ 
with wrought ir^ or cast iron safely as a rule. .... The same 
iiotk without the treatment for ^ftllscale will show a decided 
tendpnc^ to corrode when joined with brought iron or cast iron. 
The 80-^caIled' Spellerized Steel fulfills this condition witti respect 
to the scale." 

— — ' . ,-• . 

•Page 32a, September »3, 1914, Vol. 6, No. 6. ; . - , . " 
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Speller^F. K. speller in flummiac up a wriM d WKtkdtf 
relative darability of wiouffat ircm and ateel pipe- vwfer- llie 
" Plain FacU about 'NATIONAL' Pipe for thaPteinbervDd 
published in the Plumber's Trade Journal, Dec. X5« I9IS>' Jan. i' and v, 
and Feb. i,* 1914. states that: ' 

" It should be borne in mind by all thoughtful members of th« 
trades handling p^pe that: 

"z. Steel pipe is no longer an experiment, hvt has a tecord of i 
twenty>fiye ye^s' service — and in that time has increased In use 1 
to ninety per cent of the entire production. 1 

*'3. Opinions should be based on a real personal knowledge. * 
taking nothing for granted — ^the average user «f pipe has abttndant ' 
opportunity to investigate for himself. 

"3. All the comparisons, which have been made in service 
covering the average life of pipe today, indicate, clearly that there 
is no difference in life between iron and steel pipe as a class, althouch 
there is something to say between the various makes of each class. 

"4. AU reputable makes of pipe are now marked so, that sub- 
stitution or mistakes are no longer possible. The fact that so 
much steel pipe has been used, supposedly as wrought iron, in the 
past is very significant in the light of real experience. 

"5. It is advisable to inquire carefully into the basis of state- 
ments made on the general question of iron and steel pipe — hearsay 
and supposition are dangerous substitutes, fpr real experience in 
such matters." ... 

Iron Trade Review— in a leading editorial The Iron Trade Reviewj 
October 15, 19x4, page 699, comments upon the tremendous growth oi 
the steel pipe industry in the past decade and gives statistics showing 
tonnages of both wrought iron and steel pipe for years 1905 to 19x3 in] 
elusive as compiled by the 9ureau of Statistics of the American If^.sn^ 
$ted Institute, issued in a Special Statistical Bulletin No., S. and ia oooij 
elusion states: 

"The popularity of steel pipe is due to a number of canves. 
Undoubtedly, its economy has been an ttafli^totlal factor, but the 
great increase in production during the pcwt two decades catmot 
be attributed to price alone. Quality also has piayed an impor- 
tant part. The uniform character of w^l-made steel pfp^ is a 
factor in its favor, and iu ductility adds to its serviceabUintts; 

"As far as the subject of corrosion is concerned, without going 
into exhaustive arguments, it may be said that prominent metal- 
lurgists now agr^e that any special fears which may have been 

•Pages 807-8. 
>Pages 29-^0. 
•Pages X 07- 1 08. 
•Pages Z9x-i9a. 
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i 

^* entertained regardtag Uie KBistmoe of •tcel pipe to cawro8k«!«re 
I sroundleM. It leeixUt thieRfore, tkat there are ■oand'ecoftomir 
reasons behind the tremmdous increase in the production of steel 
\ pipe during the past twenty-five years." 



' Wilson *-~L« C. Wilson recently made fa very careful and thoiwigh in- 
^estisation of all the data and infonnatSon availaiUe regarding the rriative 
prabititsr of steel aatid iron wrought pipe in aotisal servioe compiled from 
kiany aoiuroes and repieeenting the faKiepeadeiit investigation of recog- 
Used authorities. In an otide-^'^Wrought Iron orSteel PipeS^ — Mr. 
KTilsoiif after presenting the facts as o>ntaiaed in the evidence reviewed, 
^ondudes: 

I "Viewing Impartially all of the data presentied sofar* ^ifcre 

I seems to be little to choose b^ween wrought itotx and steel pipe 
> on ^e whole, as regards their resistance to corrosive influences* but 
[ one point may be mentioned witb «ef ereace to tihe manner in which < - 
\ these materials comxle: ' With steel the rusting talces place more 
I or less uniformly over the surface* while wrought iron shows 

a decided inclination to fc»m deep pits. That this is a dangerous 

tendency can hardly be doubted." 

The technical editor of the Pittsburgh Gazette-^imefi. one of the leading 
wBpapers in the iron an4 steel district, in reviewing Mr. Wilson's article 
tatea: ... 

*' To paraphrase an did saying, a pipe w^ U no stronger ^axi its 
thinnest spot, therefore, to the extent iii which wroiiglfi iron' ' 
exhibits this defect (pitting) in i^eater measure than steel, it may 
be considered correspondingly inferior." 

November 7, igis. 



M^er — ^In a paper" rted before the kk»l bra»eh of thfe A, S. UlT^^l at 
Cornel Univeirsity by €bl. E. D. Meier, Past President ol the Aintirican 
Bociety of Mechanical Engineers, entitled ''Modem Boiler Probleuis,*' there 
is the following significant statement i«garding the durability of steel ahd 
charcoal iron boiler tubes: 

*' The United^Utes Navy Depantment carried on a aeries oi testis 
with. various corrosive solutloos at' McKeetoort, for a^peited of 
three months. The report of> th)e Comnitssioa stuns up that there 
was only a iligfat differenoe in conosion between the (so called) 
'csbarcQol' iron and the.stcel tubes, and that in favor of th£ latter. -' 



Bordeu-^A., W. Qocden* chairman olrthe ^ommitt^eon Diistribution 
of the Iowa District Gas Assodation, in reporting tbe results of that 

'•Reprinted from the Sibley Journal of Engineering* luae; i^iz*. 
This infortnatton supplemwnt^' that on paff^B li, IS, lOS, tt^zrt- 
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comnittoe^A'work at tfae'aBni^ meclioe hdd* Mat"t6*^8;' vgzs*" «tatei 

in ttg/wd to thftjneritfl of sttelsad Iran ;wrotigfati pipe tliat: 

.: . ■ . . '•,••'♦(' • i'- 

"There has been much dlsQUssion as tq the re^a^ive Qierits of 

steel and wrought iron for main and service work. The latter 

material was formerly attributed with many advantages not 

■ accorded the steel pipe, but in recent years the iiaplx>vienitent-.to thii^ 

V pvoduct had contribfitied very iarvsiy toidissipafins' thib prejudices* 

.'vtfhicb based upon mi and fancied, cansesfonoody eocisted. uHUU 
, . , <«f«y H is dmnud vfUk e&mpgtatism tkgiiih^bnt'^tpar^i tUd pipe 

tBiU. iSfiKpass wrousb$ iron in-'Hr^en^.'^wd dueiility andy has .tk^ 

ad^d «dvamto(« df mu6k knver cosL"-. 

Waljter*<^race ¥^alter,' Drr Blast .Enttinoer^. IsabeUa Fujraace. Pitts 
burghi,r,Pao:flikriag. the disotasion of Morgan fi* Smitb'<d paper--*-" Recen 
Devdb6pia«ois in the Study of Corrosion; in Conexete. Builditigs and Pip 
Linast'-frpreaettted At Che eleventh annual meeting of the American Societ] 
of Reftrigeratlag'Bngineers, New York City, Detemher 4h8i 1915. gave th 
results of hia experience with steel and iron wnought/ piped, in refrigefatini 
service. la .1905. shordy after the conatruction of a new aitf refrjgerati 
plant, it was decided to reconstruct -several of t|ie ammorw condense: 
and install alternate lei^gths of steel and iron wrought pipe in an effort t 
determine the relative 'durability of stfeel andiron ■wrt)ujs;ht pipe ill thii 
service. Refcently, after ten years* Service, It became n^essaty to renew 
certain parts of the apparatus. This afforded an opportunity to examine 
the pi^,,m the above referred condensers, Reg^rdin^ the coaditlon of 
the pipe in the^ cgaideiis^p, Mr. Walter says; , . . , « ., ♦. 

** In short. Uiere was dearly no diffdrence in corrosion between 
the wrought iron and steel pipe after practically ten years* actual 
service conditions." 



Stope^— Fv W. Stone, during the diacusaion of a -paper— <>**.^0<teni 
Wrougl)t Gas Pipe"— read before the third,aiHiu^l meeting o^ tha Americas 
Qas -Institute, Qctobesc SYn^3>;'9o|lt 'New Yor^c City, and p^bHshed |n the 
i(»ooeeding6 Vol. III.' p««es a69r474t stated thatc, 

* I.. • •, 
"Some two years ago, in order to satisfy myself which was best. 

I took soma samples of' wrought ifon and of^atael pipe' and Un- 
lueddcd them in a binder bed,' aad took them xnit occasioitally' to aee 
hoirthey* mrti^Htiasr ak»g;' Vpm the pfeseiit tXvA « ... 
•' • .'t i . -r \i apparently there is little, if any, difference be- 
tween the corrosleh on the wroughit Irbn and the corrosion on the 
steel pipe. If anything, the wrought iron is pitted a little deeper; 
that is. the pitting on the steel pipe is probably more general all 
• -(pret tht surfacb. btrt the pRt^ on tlie wrought ii-orf pipe is'^kepftr' 
oh the spots that hie' affected.'^ (Page af 7 4) ' ' "' 



"Gas Record, luae«>i iQif. pafed<4i6^> ' 
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<«»nKBT»» SEiLftlLESS SVIXL TCJBES 

^ Mftter&ls — ^A tiew stade of steel, called ,xa% C^rtx)a Open-Hearth. 
Is used for boiler tubes exclusively. 
Chemical Analysis] ' 

* Carbon. ............... .^ .08 to .z8 jpet cent. 

^ Manganese 30 to .50 per cent. . 

' Phospbonui not over .040 per cent. 

^ Sulphur not over .045 per cent. 

page 16 '•.,•.-■' .1 ; : • , .\ ■ 

Physical Properties of ''SHELBY'' Seamless Steel Tubes 

117 Per Cent Carbon Si^eU ., , ' 
pCbemical Analysist ' 1 ' . ' , , ^ ' 

The aulphtfr and' phosphorus- limits of .17% Carbon Steel should be 
chanced to read as foUow«: 

Sulphur. . » v ; . . ooi- over .045 per bent'. 

Phosphorus *..:.. .not over .040 per cent. 

testead of ' •" 

ft . - SttlplnBs< ......;.... ^ .... . . . . . » .o»9 td .040 per cent. 

Phosphorus .010 to .03s pet' cent. , 



,. . 1 \ i' .':':'-' ' ■». • 
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Page 22 "NATIONAL" SUadard Ptpe—Black and Galvanized 

All Weights and Dimensions are Nominal 



Size 


Diameters 


Thick- 
ness 


Weight per foot 


Thr'ds 
per 
inch 


Couplings 


Exter- 
nal 


Inter- 
nal 


Plain 

ends 


Threads 
and 
coup- 
lings 


Diam- 
eter 


L'gth 


Weight 


17O.D. 
18O.D. 
20O.D. 


17.000 
18.000 
20.000 


16.214 
17.182 
ig.182 


•393 
•409 
.409 


69.704 
76.840 
85.577 


72.602 
80.483 
89.617 


8 
8 
8 


X8.683 

19921 
31.931 


7H 


90.941 
108.673 
130.187 



The p^jri^i^sit)]^ vanationin weig|it?i0 5 per cei|t;fbp>Y^:^an^ 5 per cent 
below. 

Furnished with threads and couplings and in random lengths unless 
otherwise ordered. 

?aper of threads is ^-inch dimeter per foot length for aU aiaes. 
he weight per foot Of pipe with threads and coa^Ungs id based on a 
length of 20 feet, including the coupling. 
All weights given in pounds. All dimensions in inches^ 
For general notes see page 31. 

For test pressures see page 611. For illustration showing joint see 
page 77- ' 
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"NATIONAL" Line Pipe 

All Weights and Dimensions are Nominal 



^^i; 



ze 



17O.D. 
18O.D. 
20O.D. 



Diameters 



Exter- 
nal . 



17.000 
18.000 
30.000 



Inter- 
nal 



16.214 
17.182 
19-182 



Thick, 
ness 



•393 
•409 
•4P9 



Weight per foot 



PUin 
ends 



(Threads 
and 

COttp- 

lings 



69.704 
76.840. 
85.577 



72.769 
80.659 
89.794 



Thr'ds 
inch 



8 
8 
8 



Couplings 



Diam< 
etpr 



L'gth 



18.683 
19.921 
21.921 



7H 



Weight 



91.064 
108.900 
"O.S47 



The permissible variation in weight is 5 per cent above and $ per cent 
below. 

Furnished with, threads and couplings and in random lengths unless 
otherwise ordered. 

Taper of threads is ^-inch diameter per foot length for all sizes. 

The weight per foot of pipe with threads and couplings is based on a 
length of 20 feet, including the coupling. 

All weights given in pounds. All dimensions given in inches. 

For general notes see page 21. 

For test pressures see page 621. For illustration siiowing joint see 
page 77. 



i 
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"NATIONAL" California Casing and Tubing 
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Pftce 29 "NATIONAL** Califectiia Did^Hib&d Bt Casing 

All We!tg^t9' and Dimensions are* Nomfnal 



Siae 


Diaineters 


TWdk- 
ness 


Weight per foot 


Thirds 
inch 


Couplings 


Exter- 

ntil 


Inteir- 
nat 


Plain 
ends 


Threads 
and 
coup- 
lings 


Diam- 
eter 


L'ith 


Weight 


II 

XI 
I3K 


4.750 
' 5.000 

5.000 

7.000 

11.750 

it.750 

13.000 


4^082 
4*500 
4.408 
6.336 
11.000 
10.773 

I3.330 


.334 
.350 
.396 
.332 
.375 
.489 
.390 


TS-7S2 
13.683 

X4-87O 
23.643 
45.557 
58.8IX 

52.523 


16.000 
13:850 
xs.ooo 
34.000 
47000 
60.000 
54.000 


xo 
xo 
10 
10 
10 
10 
10 


S.364 
5.491 
5.491 

i2'.866 
13.866 
14.X16 


6H 
6H 

7H 

syi 

8H" 


9-963 
8-533 
8.533 
17.943 
49379 
49.379 
54.508 



The permissible variation in weight is 5 per cent above and 5 per cent 
below« 

Pumished with threads and couplings and in random lengths unless 
otherwts&.or4er^4 

Taper of thr^ids is H*inch diameter per foot length for all sizes. 

Tbe weight per loot of casing with threads and couplings is based on a 
length of so feet, including the coupling, but shipping lengths of small 
sixes will usually, avesage less than 30 feet. 

All weights given in pounds. All dimensions given in Inches. 

This casing not furnished in lighter weights, but can be made heavier 
than shown above. 

When one size of casing is intended to telescope with another, it should 
always be specified when ordering. 

On sixes made in more than one weight, weight desired must be specified. 

For general notes %^e pag^ it. For test prei^res see page 621. 

For illustration showing joint see page 82. 



Pttffa 30 «<]iATIONAL" Califonum Spedal Bxtemal UpMt TaUng 
All Weights and Dimensions axe Nominal 



STue 


Diameters 


Thick- 
ness 


Weight per foot 


Thr'ds 
mch 


Couplings 


Exter- 
nal 


Inter- 
nal 


Plain 
ends 


Threads 
and 
coup- 
lings 


Diam- 
eter 


L'gth 


Weight 


3 
3 

3A 


, J.660 
2-375 
a.375 
2-875 


1.380 . 

3.04X 

1.995 

2.441 


.140 

.167 
.190 
.217 


3.373 

3-938 
4-433 
6.x6o 


3.300 

4.000 
4.500 
6.250 


11^ 


3.300 

3.060 
3.060 

3.668 


2H 

4H 


X.049 
3.339 
3.339 
3-89X 



The permissible variation in weight is 5 per cent above and 5 per cent 
below. 

Furnished with threads and couplings and in random lengths unless 
otherwise ordered. 

Taper of threads is K-incb diameter per foot length for all sizes. 

The weight per fo<ot of tubing. wHh' threads and couplings is baied on 
a length of 30 feet, including the coupling, but shipping lengths will 
usually average less than 20 feet. 

On sizes made in more than one weight, weight desired must be specified . 

All weights given in pounds. All dimensions given in inches. 

For general notes see page 3X. For test pressures see page 623. 

For illustration showing joint see page 83. 



This information ^ppUments tAaP on>paffe9"29*imd 90 
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^'NATIONAL." ^©wftl J^ojftiyflipp. 



All Weishto and QimennDBB aG& .NioniinaV 



t<- 



■» 



Sue 


Diameters 


Thick- 
nesB 


Weig24 per £00^ 


Thr'ds 


Caiv}ings 


Rxtcr- 
' n^ ; 


Intert 
paL 


PUin 

eods 

t 


Threads 

and. 

coup^ 

lings 




ttef 


L'ftb 


» 

Weigfat 


*4 

•4K 

*o 


4.500 
5.000 

5563 
6.625 


3.826 
4.»ao 
4.813 

5-76x 


•337 
•355 
•375 
•43* 


14^983 
17^11 
40.778 
»^S73 


is.goo 
x8.oo9 

29'00^ 


8 
& 
8. 

8 


5.3Q3 
7.39^ 


7X- 


ir.768 
X2.«>88 
16.561 



*The8e sizes are included in the list on page 34, but tbe coupUns data 
Ihaa been revised* • .....> 

' The permissible variation in weight is s per cent above and 5 per cent 

below. • . .. / i ■ 

Furnished with threads and couplings and in random lengths imlestf 
^Otherwise ordered. r : . . • 'ji- ■ . r-. 

1 Taper of threads is K-incb diameter per foot length f or -fiffl ^a(«8. * 

I . The! weight 0er foot of i^pe with threads and coa^K^s^iia^ based *o& a 
length of 20 feet, including the cbupliitg, but sMipt^ ^entfthsof ctttall' 
siMS >v4tt tMattlty average less than 20 feet. ' ' - '. • * " 

> All weights given in pounds. All dim^«i0fi9%iv«!ii iii iiiekes; 

On sizes made in more than one weight , we^ht deisif e<f mtiftt be specified. ' 
For general nbte6 see page 21. P6r teA presstffM's^'page 76. Por 
illustration showing joint see page 7q. 
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"NATIOHiAL" Special Upset Rotafy I^p« 
All Weights and Dimensions are Nominal 



Size 


DiiimkUt»'; 


Thick- 
ness 


vebi9lit>pettfaM» 


Thr'ds 
;.pet 
inch 


J/i-.'v'CWiifltogj.-. -...'l 


Exter- 
nal 


Inter- 
nal 


Plain 
ends 


Thftca^is 

and 
. qoup- , 
'linfrs 


Diam- 


^'«th 


Weight { 


3 ^ 
•4K 
6 


3SOO 
5-000 
6.63S 


2.900 
4.3S8. 
■ 5-937' 


.300 
.306 
•344 


10.252 
IS^340 
23.076 


10.486 

23.566 


•3:..: 
8 


4.248 

,537^6' 

7.350 


6yi 


15.787 
22.904 1 



The permissible, variation in wught is 5 per cent above and s Per cent 
below^ T .• 

Furnished with threads :and couplings and in' random lengths unless 
jotherwise ordered. > . ■ . .i .. , ■ 

•. Taper of threads is K-inch diameter per foot length for all sizes. 
. The- weight per. foot of pipe, with threadsiandi CQUpUngd.iSi based «bi a 
length of 20 feet, including the coupling, but shipping lengths of nrnintl 
sizes "wili usually anrerage less than 20 feet, i - - .. t 

; All weights given in pounds. All dimensions given in incbesi- • ■ / ., 
' On sizes diade in more:thaa one; wetgbt/ weight desiKd tunst be specifiifcd. 

For Bsneral notes see page 91... For test :0reB8ttrea. see pace 693. - F6r 
iUlrstraiiQn showing joint see page 79» ...; 1 -i 



""Ais informaiion ttupplementa that on paffe Sik 



"NATIONAL" South Penn Caaag-Air Line Pipe 595 



as 



-JXAtlOJML" SovthPouCatiiig 

All WeighU and Dimenaions are Nominal 



Diame^en 



Size 






Exter- 
nal 



S-500 
6.635 
6.635 
7<ooo 

I^OOO, 



Inter- 
nal 



JThick. 
ntts 



4.89a 
6.041 

5.9x3 
6.450 

12.356 



.304 
.99a 
.356 

.ays 
'3" 



Weight per foot 



PUin 
ends 



16.870 
19.750 
33.835 
I9.7S« 
43. TOO 



Threads 
and. 
coup- 
lings 



iThr'ds 
Jpvc 

inch 



17.000 

304)00 

34.000 
ao.ooo 

4SOOO 



iiM 

10 
8 



Couplings 



Diam- 
eter 



6.155 
7.a8o 
7.380 

7.699 
14.08 s 



L'gth 



sH 



Weight 



8.849 
11.647 
11.647 
14.458 
46.464 



*The8e sixes are included in the list on page 35 but the coupling data 
has been reviled. 

The permissible Tariation in weight is 5 per cent above and 5 per cent 
belofw. 

Furnished with threads and couplinga and in random lengths unless 
otherwise ordered. 

Taper of threads la H-inch diameter per foot length for all sizes riiown 
above, except the 13 >^-inch which is K*inch taper. 

The weight per foot of casing with threads and couplings is based on a 
length of 30 feet, including tte coupling, but shipping lengths of small 
will usually average less than 30 feet. 

All weights given in pounds. All dimensions given in inches. 

On sizes made in more than on^ weight, weight desired must be specified. 

For general notes see page 3X. For test pressures see page 63z. For 
Uustration showing joint see page 83. 
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«<NATlONAL** Air Ltea IHpa 
All Weights and Dimensions are Nominal 



Size 


Diameters 


Thick- 
ness 


Weight 


per foot 


Thi>Ma 


Couplii^gs 


Exter- 
nal 


Inter- 
nal 

1 


Plain 
ends 


[Threads 
and 
coup- 
lings 


inr Cm 
per 
inch 


Diam- 
eter 


L'gth 


1 

1 
Weight 1 

1 


•4 


4.500 


3-958 


.271 


13.340 


12.500 


8 


5.500 


4K 


9.134 1 



*Thi8 size is included in the list on page 36, but the weight and dimen- 
iioa data has been revised. 

The permissible variation in weight is s per. cent above and 5 per cent 
below. 

Furnished with threads and couplings and in random lengths unless 

[otherwise ordered. 
The above pipe is fitted with special air line couplings recessed for 
kad calking. 
Ttcper of threads if f<-inch diameter per foot length for all sizes. 
The weight per foot of pipe with thrieads and couplings is based on a 
.length of 30 feet, including the couirfing, but shipping lengths of small 
lizcs will usualljr average less than 30 feet. 
All weights given in pounds. All dimensions given in inches. 
For general notes see page 3x. For test pressures see page 623. For 
Qlnstration showing joint see page 80. 

ThiB 4n/onfia(ion av^plementa that 9n pagaa M and 99 






g^6 **NATIONAL'^ Dty fciln Pipe—Tuyere Pipe^Tubes 
Page 37 



**!!«'ATI(>NAL*»T5ry Elli Wp© 

All Weights and Dlmelisiona aireN&nitoal 



Size 



H 



Diambters 



Exter- 
nal 



x.oso 



Inter- 
nal 



.834 



Weight per foot 



Thick 
ness 



lis 



•Plain 
ends 



1. 130 



Threads 
and 
coup- 
lings 



X.140 



Xhifds 

PAT 

inch 



14 



■, GDaplings 



P>am- 
eter 



1-367 



L'gti] 



■4^ 



Weight 



8 J< 374 



The permissible variation in. weight is 5 per cent above aod-5 p^ cent 
beloww 

Furnished with threads and couplings and in random lengths unless 
.otherwise ordered. ! 1 ■ .. 

Taper of threads is ^-inch diameter per foot length for «U sizes. 

The weight per foot of i»{)e. with threads and couplings is liaaed on a 
length of 20 feet, including the coupling, but shipping lengths of ttmall 
aisea vnll usually average less thaa 30 feet. 

All weights given in pounds. All dimensions given in indues. 
I For general noteb see page 21. For test pressure see page 633. For 
corrected illustration showing joint see page 604. 



P»g«}7 



. *»NATIOHAl." Tujrera FiFft 

, All V\^ei8bt8 and pimensiona are No^ninal 



' t . * 


. ' Diameters 


. .. ' '' ' ' ■ 
Thidcness 


' — . ■ . • 

Widitlic per foot 
' pUin ^nd* 


Size 


External 


Internal 




1.050 

X.QOO 


.742 
1.500 


.154 
.300 


1.473 
3.631 



The permissible varmltfon>iA'VieiShtii& 5 peittioaxtt above and 5 peroena 
below. I 

Furnished with pJain ends and in ismdora^iengthi unless otherwisei 
ordered. 

This pipe is made in random lengths up to 40 feet. 

All weights given in poj^nds. ' AU diniensipns given in inches. 

For general notes se^.page 21.., For test pressures see page 633., 

PiW« 40 *^NATIONAt"t«ocoinotive Boilet Tubes— Lap^'^eii^d — 

Open-Hearth Stael • 

^ , ^ All Weights and Dimensions are Nominal 

(For test pressures see page 633) 



■ M ' I ) 



.ll,» 



Diameters 



Exter- 
' nal 



3M 

3 

3 



Inter- 
nal 



3.1 Tb 

2.140 

.3:670 

3.640 



Thidtness 



Inches 



.165 
ii8o 
.165 
.180 



Wei^t 
per 
foot' 



B.W.G. 



7 

: & 
7 



4i"4 

4:460 



iSufii 



Length of'tube 

> -per aqitaxis' ' 

foot 



External 
Surface 



1.527 
iS«7 



4.995 r.373 



1.273 



Internal 
Sttrfaee 



1:760 
1.784- 
.x.430> 
1.446 



Sqtuire loot of 
i suxIboc per* 
lineal foot '< 



External Internal^ 
Surface Surface 



.654' 

.654 

^785 

.78s 



'.568 
V ;56o 

: .691 



NOTE. — Please eliminate from page 40 all reference to aK-mch O.; D. 
No. 13 gauge, ^nd 3-inch O. D. No. X3 gauge Lap-WeJded 'NATIDNAJli 
Locomotive Boiler Tubes. 



i; 
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^•NATIONAL" Ammonia Pipe— HyifrauMc Pipe 59? 



"NATIONAL" AmmoniA Pife, Spedally Reoommended for Ammonia 

Piin>oMs 

All Weights and Dimensions axe Nominal 



Size 


Diameters > 


Thick- 
ness 


Weight per foot; 


Couplings 


Exter- 
nal 


Inter- 
nal 


Plain 
ends 


Threads' 
and 
coup- 
lings 


Thr'ds 
per 
inch 


Diam- 
eter 


L'gth 


Weight 


I 
a 


X.050 

1.3x5 
1.660 
X.900 

2-37S 


.834 

1.049 

1.380 
X.610 
3.067 


.XX3 

.133 
.140 

.145 
.154 


X.X30 
1.678 
3.373 

3.717 
3-653 


I-I37 
1.686 

3.397 
3-744 
3.706 


xiM 
ixK 


X.300 

1.559 
3.a3x 
3.371 
3.8x7 


2H 
2H 
2H 

2H 
3H 


•323 

•454 

.992 

1. 125 

2.098 



Sizes >^-inch to x>^-inch, inclusive, are butt^welded and redrawn from 
8 larger size; 3-inch sice is lap-welded (not redrawn.) 

The permissible variation in weight is 5 per cent above and 5 per cent 
below. 

I Furnished with threads and couplings and in random lengths miless 
otherwise ordered. 

Taper of threads is K-inch diameter per foot length for all sizes. 

The weight per foot of pipe with threads and couplings is based on a 
tensth of 30 feet, including the coupling, but ahipping lengths of small 
sizes will usually average less than 30 feet. 

All weights given in pounds. All dimensions given in inches. 

For general notes see page sx. For test pressures see page 633. For 
illustration showing joint see page 634. , 



"NATIONAL** Hydraulic Pipe 

All Weights and Dimensions are Nominal 





Exter- 
nal 

Diam- 
eter 


THICKNESS 




, -625 


•750 . 


.875 


1. 000 


Size 
9 

XQ 
II 
13 


Weight 

per 

foot 

plain 

ends 


Test 
pres- 
sure 
in 
lbs. 


Weight 

foot 
plain 
ends 


Test 
pres- 
sure 
in 
lbs. 


Weight 

£ot 
plain 
ends 


Test 
pres- 
sure 
in 
Ibs- 


Weight 

foot 
plain 
ends 


Test 

pres-. 

sure 

in 

lbs. 

1800 
1800 
1600 
1500 


9.635 
10.750 
11.750 
12.750 


60.075 

67.585 
74.^60 

80.935 


1600 
X400 
1300 

X300 


71.089 
80.10X 
88.1XX 
96.131 


1700 
X500 
X400 
X300 


8X.769 

93.38^ 

101.628 

1x0.973 


x8qo 
x6oo 
X500 
X400 


92.116 
104.131 
X14.81X 
135.491 



The permissible variation in weight is xo per cent above and xo per 

cent beWw. ! , ^ • 

Furnished with plain ends and in random lengths, unlea otherwise 

ordered. 
All weights given in pounds. All dimensions given in inches. 
For ffcheral notes see p^e 3x. 
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"NATIONAL" Large O. D. Pipe, Plain Ends 



599 
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rM« infartMition mipfi^mentM thmt on pa^eMM to 4^ , 18 to ^ ^ 
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"NATIONAL" Plain End Pipe for Gas Lines 



"NATIONAL" Pbdn Bnd Pipe for Ou Lines 

Ends Fitted Specially for Specified Coupler or for Welding 

All Weights and Dimensions are Nominal 

The permissible variation in weight is 5 per cent above 
and s per cent below 





Nominal tliickness 






D 








MiU 
test 


Weight 
per foot 


inches 


Birming'm 


Fraction 


Decimal 




wire gauge 


inches 


inches 






A'A 


• ■ 


• • 


.128 


700 


5-976 


4M 


xo 


• • 


.134 


700 


6.248 


4K 


• • 


• • 


.142 


800 


6.600 


4H 


9 


• • 


.148 


800 


6.879 


4K 


8 


• • 


.165 . 


900 


7.630 


4K 


7 


• • 


.180 


zzoo 


8.304 


A^i 


• ■ 


A 


.1875 


1200 


8.635 


A% 


6 


• • 


.203 


1300 


9.316 


4K 




• • 


.205 


1300 


0403 


4K 




• • 


.337 


1600 


X0.790 


4M 




K 


.250 


1800 


11.347 


aH 




• ■ 


.352 


x3oo 


"433 1 


4K 




• • 


.255 


1800 


IX.56X > 


4K 




• • 


.271 


1800 


12.240 


4K 




A 


.3125 


1900 


13-975 


4l^ 




• • 


•337 


90OO 


14.983 


aH 




• • 


.1875 


800 


7.131 ) 


^ii 




A 


XIOO 


9.136 


*K 




• • 


.193 


1200 


9-303 


4K 




K 


.250 


1600 


12.015 


4K 




A 


3125 


1800 


X4.810 


aH 




• • 


.334 


1800 


15.752 j 


S 


10 


* • 


.134 
.148 


700 


6.063 1 


S 


9 


• • 


750 


7.669 


. s 


• • 


• • 


.152 


800 


7-870 ; 


5 


8 


• • 


.165 


900 


8.520 


S 


7 


• • 


.180 


xooo 


9.266 


S 


• • 


A 


.1875 


rxoo 


9.637 


^ S 


6 


• • 


.203 


laoo 


X0.400 


5 


S 


• • 


.220 


1400 


1X.231 


S 


■ • 


• ■ 


.247 


1600 


12.538 ' 


s 


• • 


H 


.250 


x6oo 


12.682 1 


s 


• • 


• • 


.288 


X700 


14.493 


s 


• • 


• • 


.306 


1700 


15340 


5 


• ■ 


A 


.3x2s 


1700 


15.644 


5 


• • 


• • 


•355 


1800 


X7.611 


s^ 


> « 


• • 


.153 


800 


8.328 


5|< 


• • 


• • 


.182 


900 


9.851 


5f5 


• • 


A 


.1875 


xooo 


10.137 


s?^ 


• • 


• • 


.241 


1400 


X2.892 


^H 


• • 


K 


.250 


X500 


13350 


^H 


• • 


• • 


.301 


1600 


15-909 


sX 




A 


.3125 


x6oo 


X6.470 


SJ5 


zo 


• • 


•134 


700 


7-670 


s^ 




• • 


.154 
.1875 


800 


8.79* 


SK 


* • 


A 


xooo 


10,638 


SK 


• • 


• • 


.228 


Z200 


12.837 



lie information :9upplemeni8 that on papoa M to JiB, i» to H H 
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";!f^;npHM" PWa End Pwe.fojr G^^L^Jm 


- 


(Continued) 


Ei^da Fitted Specially for Specified Coupler or for Welding 






Nominal tiiickness . . 








O.D. . 
inches ' 




Mill 


Weight 
per foot 




Birming^m 


Fractipn 


pecimal 


ITXIII 

test 






wire gauge 


inches - 


inches 

.1 .... 








S'A 


• • 


X 


.250 


I4cx> 


14.017 




SV2 


• • 


• • 


.304 


1600 • 


16.870 




SM 


• » 


A 


.3125 


z6oo 


17.313 




5^ 


• « 


^ 


• .1875 


xooo 


10.764 




5n 


• • 


Va 


.250 


Z400 


14185 




5X9 


• • 


• • 


.258 


1500 


Z4.617 




iff 


m • 


• • 


.293 


1600 


16.491 




5n 


m • 


• • 


.304 


z6oo 


17074 




5tt 


• • 


. A 


.3t2S 


1600 


17.523 




SA 


• • 


H 


•37S 


z8oo 


20.778 




6 


• • 




.140 


700 


8.762 




6 


9 




.148 


700 


9250 




6 


• • 


h 


.15625 


800 


9751 




6 


• • 




.164 


800 


10.222 




6 


8 


t ■ 


.i6s 


800 


10.282 




6 


7 




.z8o 


900 


11.188 




. 6 


• • 


A 


.1875 . 


900 


11.639 




6 


• • 




.190 


900 


11.789 




6 


6 " 




.203 


1000 


12.568 




6 


• • 


A • 


.21875 


IIOO 


13506 




6 


s 




.220 


IIOO 


13.580 




6 


• • 




.224 


IIOO 


13.818 




6 


4 • 




.238 


1200 


14.646 




6 


• • 


Vi 


.350 


1300- 


15.352 




6 


3 




.259 


1400 


15.880 




6 


• • 


• • 


.275 


1500 


16.814 




6 


• • 


1 


.324 


1600 


X9.641 




6H 


• • 




.169 


800 


ii.<552 




6H 


7 




.180 


800 


12.390 




. 6H ' 


1 

• • 




.184 


900. 


12.657 




6^ 


• • 




' .185 


800 


12.734 




6H 


• • 


A • 


.1875 


800 


12,891 




!?^ 


6 




.203 


900' 


13-92^ 




i 6H 


• • 


A > 


,21875 


xooo 


14.966 




: en 


5 




.220 


1000 


15.049 




«% 


4 ■ ' 




.238 


IIOO 


16 234 




'^ 


• • 




.245 


IIOO 


16.694 




• • 


y^ 


.250 


IIOO 


17.021 




6H 


3 ' 




.259 


1200 


17.609 




m 


1 ' 

• • 


• 


.280 


1500 " 


18.974 




W. 


• • 


A 


.28125 


1500 


19.0^ 




i^- 


3 




.284 


1500 


19.233 




fH 


• • 


. . 


.288 


1500 


19.491 




fM' 


• • 


, ^ 


.292 


1500^ 


19.750 




fH 


I 




.300 


1500 


20.26'5 




6H 


• • 


A 


.3125 


1500 


21.068 




«H 


O 




• .340 


1600 


22.823 




6M 


• » 




.344 


1600 • 


23.076 




JH 


• • 


•' > 


.352 


1600 


23.582 




5« 


• • 




.356 


1600 


23835 




(JjJg 


• • 


. , 


■385 ^ 


1600 


25.658 
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NATIONAL" Plain End Pipe for Gas lines 



"NATIONAL" Plain End Pipe for Gas Lines 
(Continued) 

Ends Fitted Specially for Specified Coupler or for Welding 





Nominal tliiclcness 






O.D. 


- . _ 


_- 





MiU 


Weixht 
per foot 


inches 


Birming'm 


Fraction 


Decimal 


test 




wire gauge 


inches 


inches 






6H 


• • 




.417 


1 700 
x8oo 


37.648 


6h 


• • 




.43a 


28.573 




• • 




.149 


600 


Z0.902 




• • 


w 


.15625 


700 


XT. 430 




8 




.165 


700 


13.044 




• • 




.174 


800 


Z3.685 




7 




.180 


800 


I3.XXO 




• • 


ft 


.1875 


800 


13.642 




6 




.ao3 


900 


14.736 
15-842 




• • 


i% 


.»i87S 


xooo 




5 

• • 

4 

• • 


H 


.220 
.331 
.338 
.350 


1000 
xooo 
1000 

IIOO 


Z8.033 




3 




.250 


XIOO 


18.646 




• • 




.373 


X200 


19544 




• • 




275 


X200 


19.751 

3o.i8x 




• • 


A 


.28x25 


X200 


7 


a 




.384 


X200 


30.370 


f 


X 


• • 


300 


1300 


2x467 




• • 


ft 


.3125 


X3OO 


23.319 




• • 




.333 


X3OO 


33.7x1 


7 


• • 




.362 


X4OO 


35.663 


J 


• • 




•393 


1500 


27.73X 




• • 




.423 


x6oo 


29.7 X.3 


lH 


• • 




.x8i 


7SO 


14.390 
X4.893 

X6.09I 


1H 


• • 


ft 


.1875 


750 


, 7H 


6 




.203 


800 


1H 


■ • 


ft 


.2x875 


900 


X7.303 


1H 


S 




.330 


900 


17.399 

X8.776 


.. 7f< 


4 




.338 


1000 


7M 


• • 


K 


.350 


1000 


X9.69X 


lH 


3 




.359 
.38x35 


xooo 


20.37s 


7H 


• • 


ft 


xxoo 


22.059 


lH 


3 




.384 


xxoo 


33.366 


1^ 


• • 




.301 


X200 


23.544 


8 


• • 




.158 


600 


13.233 


8 


8 




.165 


600 


13.807 


8 


7 




.180 


700 


15.033 


8 


• • 




•*?l 


700 


XS.44X 


8 


• • 




.186 


700 


15.522 


8 


• • 


ft 


.1875 


700 


15.644 


8 


6 




*303 
.2X875 


800 


X6.904 


8 


• • 


ft 


800 


X8.I79 

18.280 


8 


5 




.330 


800 


8 


• • 




.336 


900 


X9.569 


8 


4 




.238 


900 


X9.730 


8 


• • 


K 


.250 


xooo 


30.692 


8 


3 




.259 


xooo 


3X.4XS 


8 


• • 


ft 


.28x25 


XIOO 


83.X85 


8 


3 




.284 


xxoo 


33.403 


-^ 
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n fOfiM SI to tf , « 1. 



604 "NATIONAL" Plain End Pipe for Gas lines 



i<i 



'NATIONAL" Plain End Pip« for,OM U^m 

(Continued) 
Enda Fitted Specially for Specified Coupler or for Welding 



1 


Nominal thickness 






0. D. 

inches 


' 


HiU 
test 


Weight 
. per foot 


Birming'm 


Fraction 


Decimal 




yme gauge 


inches 


inches 


1 




9^ 


• • 


A 


.28125 


900 


28.066 


0^ 


2 




.284 


900 


28.332 


oH 


I 




.300 


1000 


29.877 
31.080 


oM 


• • 


A 


.3125 


1000 




O 




.340 


Z200 


33-716 


9H 


• • 




.34a 


1 300 


33907 


lO 


• • 




.175 


500 


^HH 


to 


7 




.180 ' 


Soo 


18.878 


to 


• • 


A 


.1875 


600 


19.649 


to 


6 




.203 


600 


21.340 


to 


• • 




.208 


600 


21.752 
21.855 


to 


• • 




.209 


600 


to 


• • 


A 


.21875 


600 


22.851 


to 


5 




.220 


600 


22.079 
24.813 


to 


4 




.238 


700 


to 


• • 


H 


.250 


700 


26.032 


10 


3 




.259 


800 


36.945 


to 


• • 




.270 


800 


38.057 


to 


• • 


A 


.28125 


900 


39.193 


to 


• • 




.283 


900 


29.369 


10 


2 




.284 


900 


29.470 


to 


I 




.300 


900 


31.079 


to 


• • 




.308 


1000 


31.881 


to 


• ■ 


A 


.3125 


zooo 


32332 


to 


O 




.340 


ZIOO 


35.077 


loK 


6 




.203 


600 


32.866 


^ toj^ 


• • 


A 


.21875 


600 


24.604 


toji. 


5 




.230 


600 


24.741 


to'i 


4 




.238 


700 


26.720 


loJi 


• • 


k 


.250 


700 


28.035 


loH 


3 




.259 


700 


29.019 


lo|^ 


• • 




.279 


800 


31.201 


io^ 


• • 


A 


.28125 


800 


31-445 


lok" 

loM 


2 




.284 


800 


31-745 
33-482 


I 




.300 


900 


loJl' 


• • 




.302 


900 


33-699 


lo^ 


• ■ 




•307 


900 


34-240 


ton, 


• • 




•348 


1000 


38.661 


loH 


• • 




.36s 


1000 


40.483 


loH 


• • 




.395 


1000 


43-684 


loK 


• • 




.424 


I too 


46.760 


toK 
ion 


• • 




.483 


t200 


52.962 


• • 


li 


.500 


1200 


54-735 


It. 


• • , 




.185 


500 


21.368 


II . 


6 




.203 


500 


23-408 


II 


• • 


A 


.21875 


600 


25.188 


It 


s 




.220 


600 


25.339 


It 


• • 




.224 


600 


25.780 


II 


4, 




.238 


700 


27-355 


II 


• • 


k 


.250 


700 


28.702 


II 


3 


■ • 


.259 


700 


29.7" 


1 






iallBiiHfcft***^^^^ 



I 
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"KATKBIU." PUln Bid Pip. tot Gii UoN 1 

(ContinuedJ 


Eiid> Ftttcd Spedally for Specified Coupler or for Wddiiv | 


O.D. 


Nominil Mclaas 


MiU Vauht 
l«t , 1 perKot 


BinoW 


Fraction 1 . Dednul 
i«he, inch.. 




^ 


A 
A 


340 


1 


;i 


A 

H - 
A 


ill, 

>S4 




\ 


A 

ii 

A 

M 
A 


340 
194 

i 
il 

I' 






A :S"s 






S 3S" 


sp 




A 


jr«,5 II 


1 


f: 


A 


2*0 

1,5 

,84 
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''NATIONAL" main End Pipe for G«i LinM 

(Continued) 
Ends Pitted Specially for Specified Coupler or for Wddins 



• 


Nominal thickness 






O.D. 








MiU 


Wekfat 
per foot 








inches 


Birming'ni 


Fraction 


Decimal 


test 




wire gauge 


inches 


inches 






iiH 


• • 


A 


•312s 


700 


41.5x0 


laJi 


• • 


■ • 


.330 


800 


43-773 


12% 
12% 





• • 


•340 


800 


45.063 


• • 


t* 


.3437s 


800 


45547 


• • 


H 


.375 


900 


49.56a 


13 


• • 




.203 


500 


27.610 


13 


6 




.203 


500 


29.B60 


13 


• • 


^ 


.2187s 


Soo 


13 


S 




.220 


500 


30.028 


13 


4 




.238 


soo 


32439 
33^642 


13 


• « 




.247 


600 


13 


, , 


M 


.250 


600 


34-043 


13 


3 




.2S9 


600 


35.243 


13 


• • 




.281 


700 


38.171 


13 


• • 


X 


.28125 


700 


38.204 


13 


2 




.284 


700 


38.569 


13 


I 




.300 


700 


40.691 


13 


• • 




.310 


700 


42.014 


13 


■ • 


A 


.312s 


700 


42.345 


13 


• . 




.320 


800 


43.335 


13 







•340 


800 


45971 


13 


• • 


H 


•34375 


800 


46.464 


13 


• • 




•3S9 


900 


48.467 


n 


• • 




.361 


900 


48.730 


13 


• • 




.390 


xooo 


52.523 1 

1 


14 


■ • 




.2x0 


soo 


30.928 ' 


14 


• • 


A 


.21875 


500 


32.196 i 


14 


5 




.220 


soo 


32.377 


14 


4 




.238 


soo 


34.981 


14 


• • 




.248 


SSO 


36.424 


14 


• • 


'k 


.250 


SSO 


36.713 


14 


3 




.259 


SSO 


38.009 


14 


• • 




.276 


600 


40.454 


14 


• • 


A 


.28125 


600 


4X.308 


14 


2 




.284 


600 


41.60a 


14 


1 




.300 


600 


43.895 


14 


• ■ 




.310 


700 


45.32s 


14 


• • 


A 


.3125 


700 . 


45.68a 


14 


• • 




.328 


7SO 


47.894 


14 







.340 


7SO 


49.60a 


14 


• • 


H 


•34375 


7SO 


50.136 


14 


• ■ 


^ 


•375 


750 


54.568 
58.980 


14 


• • 


}| 


.40625 


800 


14 


, a 


A 


"4687s 


goo 


' 63.371 


14 


■ • 


H 


xooo 


67.741 


IS 


« ■ 


■ a 


.822 


soo 


35.038 


IS 


4 


. • 


.238 


SOO 


37-523 


IS 


. . 


Vi 


.250 


SOO 


39-383 1- 


IS 


3 


m • 


•259 


SSO 


40.77s 


IS 


• • 


. , 


.260 


SSO 


40.930 


IS 


• • 


A 


.28125 


SSO 


44.212 
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"NATlOiTAi;*' Plain Bb4 Pipe for Gas tines 

(Cotttinued) 
Ends Fitted Spedallsr for Specified Coupler or for Welding 



O.D. 
inches 



IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

x6 
l6 
x6 
|6 
|6 
i6 
x6 
i6 
x6 
x6 
i6 
x6 
i6 
i6 
x6 
x6 
x6 
x6 
x6 

17 
17 
17 
X7 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
«7 
X7 

x8 
i8 
x8 
x8 



Nominal thickness 



Birming'm 
wire gauge 






a 

X 



2 
X 



Fraction 

inches 



H 









* * « 



Decimal 
inches 



.384 

.391 

.300 

.3x25 

.320 

.340 

34375 

.37s 

.40635 

•437S 

.46875 

.500 

.5625 

.234 
.238 
.250 

•359 

.270 

.28x25 

.284 

.300 

.302 

•3X35 

.330 

.340 

•34375 

•375 

.40X 

.40625 

.4375 

.46875 

.500 

.340 
.350 
•359 

.38X35 

.384 

.300 

.3x35 

.340 

.34375 

•375 

•393 

.40635 

.4375 

.46875 

.500 

.5635 

.345 
.250 
.359 
.38x35 



MiU 
test 



5SO 
S50 
600 
600 
650 
700 
700 
750 
800 
800 



Weight 
per foot 



44.636 
45.7x4 
47.099 
49.030 
SO.X7X 

53.234 
53.807 
58.573 
63.319 



900 


73.748 


1000 


77.431 


IIOQ 


86.734 


500 


39.401 


500 


40.065 


Soo 


42-053 


500 


43543 


550 


45-359 


550 


47.3x5 


550 


47.669 


550 


50.303 


S50 


50.633 


550 ' 


52-357 


600 


55.328 


650 


56.865 


650 


57.478 


750 


63.579 


800 


66.806 


800 


67.658 


800 


73.7x6 


900 


77-754 1 


XOOO 


83.77X 


450 


42.9S9 


450 


44.733 ! 


450 


46.308 


500 


50.3x9 


500 


50.703 


500 


53.507 1 


500' 


55695 j 


600 


60.496 1 


600 


6X.X50 


650 


66.584 


750 


69.704 


7SO 


71.997 


750 


77.389 


800 


83.760 


900 


88.XXX 


XOOO 


98.749 


450" 


46.458 ; 


4SO 


47.393 1 


450 


49.074 


soo 


S3^aa3 
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'•NATIONAL" PUda ;^4 Pipv (ok Omi Uim» 

(Coiiclu4ed) 

Ends Fitted Spedalhr for Spedfied Coupler or for W^lns 



O. D. 
inches 



i8 
i8 
i8 
i8 
x8 
i8 
i8 
i8 
x8 
i8 
i8 
i8 
z8 

xo 
to 

X9 
19 
19 
19 
19 
19 
IP 

19 
19 
19 

20 
20 
20 
20 
20 
20 
20 
ao 

90 

93 

23 
22 
22 
32 
33 
23 
32 
32 
23 

24 
84 
24 
24 
24 
24 
24 
•4 



Nominal thickness 



Birming'm 
wire gauge 



2 

X 



2 
I 



2 
z 



Fraction 
inches 



H 
H 
H 

H 
A 



H 

H 



H 



H 

H 

ii 

A 



H 

H 
H 
A 
H 



Decimal 
inches 



.284 

.300 

.310 

.3x25 

•340 

•34375 

.375 

.40625 

.400 

•4375 

•46875 

.500 

.5625 

• 259 
.28x25 

.284 
.300 

•3125 

.340 

•34375 

.375 
.40625 

•4375 

.46875 

.500 

.272 

.28125 

.284 

.300 

.3x25 

•340 

.34375 

.375 

•409 

.30X 

.3125 

•340 

•34375 

■375 

.400 

.40625 

•4375 

.46875 

.500 

.330 

•340 

.34375 

.375 

.40625 

•4375 
.46875 
.500 \*. 



Mill 
test 



500 
SCO 
500 
500 
5SO 

550 
600 
700 
700 
700 
750 
800 
900 

450 
450 

450 
500 
500 
550 
550 
600 
650 
700 
7SO 
800 

450 
450 
450 
450 
500 

55© 
55© 
600 
650 

4SO 
4SO 
500 
500 
500 
550 
550 
600 
600 
650 

450 
450 
4SO 
500 
Soo 

5SO 
SS^ 
600 



Weigbt 

per foot 



53-735 
56.71 1 
58.568 
59-03 a 
64.x 87 
64.821 

70.S«Q 
76.336 
76.840 
82.061 
87.767 
93451 
104.757 

51.840 
56.227 
56.768 

59-9x5 
62.370 

67.759 
68.49 a 

74.594 
80.674 

86.734 
92.773 
98.791 

57-309 
59-231 
59.801 
63.1x9 
65.708 
71.390 
72.X64 
78.599 
85.577 
69.756 

72.383 
78.652 
79506 
86.609 
92.276 

93691 
X00.752 

X07.793 

X14.81X 

83423 

85.9x5 

86.849 

94.6x9 

X02.368 

1x0.097 

ZX7.805 

I2S.49X 



''his information suppiemenia that on pagea AS to Jfi, €& to 76 
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Square P5pfe— ^Rectanigular Pipe 6W 



SQUAEE AND BECTANGVLAB PIPE 

.• - . . ..I 

Since the publication of the 1913 edition of Book of 
Standards, National Tube Company has discontinued 
the pumufactureof waldad square and rectansular pipe> 
Orders can be filled, however, with "SHELBY" Seam- 
lea» Sqjuare ^tod Rectangular Tubing, which will be 
foimd tQ surpass the welded pipe in iinie^ strength, 
aoctimcy. to |j«9, ^c. 
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|jO Properties of Pipe 



PROPERTIES OF PIPE 

Definition of Strength Factor "Q." 

Q - 2.25 — 

y -i 

Strength Factor '*Q'* representB the strength Of the 
pipe to resist bending acti<m. and is the resisting 
moment in thousands of foot pounds, the stnese in 
the nuiterial being 27,000 pounds per square inch. 
For any other allowable stress in the material the 
resisting moment is directly proportional. 
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Properties of Pipe 
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Strength factor Q 

y 



Proiperti^ of Pipe 
foot pounds / 27000 i 9 / 

1000 y 1000 12 2 O. D. 

distance of farthest fiber from axis. 



• Exter- 
j nal 
diam- 
eter 


Thirli- 

hess 


Welffht 
per foot 


ment of 
inertia 


Section 

mo'du- 


Area of 
metal, 
square 
inches 


Radius 
of fixa- 
tion 
squared 


Radius 
of ^ra- 
tion 


Strength 
factor 


O.D. 






/ 


//y 


A 


R^lfA 


R 





\ a. 500 

! a.875 
3.000 


.165 
.180 
.366 
.180 


4.154 
4.460 

9.807 

5.431 


.2-3X8 
1.592 


.6632 

.7104 
1 6x3 

l.o6x 


1.2x0 
1.3x2 
2.885 
X.S95 


.6769 
.8036 
.9981 


.8276 
.8227 
.8965 
.9990 


1.492 
1.598 
3.639 
a.387 


4.500 
4.500 
4-500 
4.500 


.laS 

.105 
.180 


O70 
7.639 
8.304 


4'796 
5.286 

S.709 


1.869 
3.X32 
2.349 

2.537 


1.758 
3.023 
a. 247 
3.443 


3.391 
3^370 
2-352 
3.337 


1.546 
1.540 
1.534 
1.529 


4.204 
4.796 
5.286 
5.709 


4.500 
4.500 
4-500 
4.750 


.1875 
.203 

.3125 

.1875 


8.63s 
9.316 

X3.97S 
9.136 


S-917 

6-339 
9.061 

7-005 


3.630 
2.8x7 
4-027 
2.949 


3.540 
3.740 
4.XXX 
3.688 


a.339 

, a.313 
2.204 
'2.606 


1.526 
X.52X 
X.48S 
X.6X4 


5.917 
6.339 
9.06X 
6.636 


4.750 
4750 
5.000 

S.ooo 


.250 
.3125 
.165 
.180 


I3X>I5 

14.8x0 
8.520 
9.266 


8.974 
10.78 

7.33.2 
7.926 


3.778 
4-537 
3-933 
3.17X 


3.534 
4-357 
3.506 
2.726 


3.539 
2.474 
3I926 
2.908 


1-593 

1573 
X.7X0 

1.705 


8.50X 

I0.2X 
6.599 
7.X34 


5.000 
. 5.000 

5.000 
, 5.000 


.1875 
.203 
.220 
.2g6 


9.637 
10.400 
ZX.231 
«4*8?o 


8.219 
8.8x5 
9.456 
X2.15 


3.288 
3.526 
3-782 
4-859 


2.835 
3.059 

3304 
4.374 


2.862 
3.777 


X.698 
X.692 
X.666 


7.397 
7.934 
8.510 

xo,93 


■ 5.000 
1 5-250 
' 5-250 
; 5-250 


.3125 

.1875 
.250 

.3125 


15^44 
10.137 
13.350 
16479 


X3.70 

9.566 

X2.30 

X4.83 


5.078 

5.650 


4.662 
2.982 
3.927 
4.847 


2.759 
3.208 

3133 
3.060 


X.661 
X.79I 
1.770 

X.749 


XX.43 

8.2CO 

XO.S5 

X2.7X 


s-500 
5.500 
5-soo 
5.500 


.1875 
.250 

.3125 


7.679 
10.638 

^4.017 
17-313 


8.X36 

XX. 05 

X4.24 
17.19 


3.958 
4.019 

5,X78 
6.252 


a.a59 

3.X39 

4x23 
5.093 


3.60X 
3.532 
3.453 
3.376 


1.898 

1.879 
X.858 

^.837 


6.656 

9.044 
XX.65 

X4.07 


! 5-563 
5.563 
5-563 
5.563 


.i87| 
-250 

.294 
.3125 


10.764 
14.185 
16.544 
17.523 


".45 
14.76 
X6.94 
17.83 


4.1x7 
5-305 
6.091 

6.409 


3-X66 

4-173 
4.867 
5155 


3-6x6 
3-536 
3-481 
3.458 


1.902 
x.88x 
X.866 
X.860 


9.263 
XX. 94 

13.70 
14.42 


5.563 

6.000 

6.000 

i 6.000 


.148 
.X5625 


19.590 
9.250 

zi.z88 


19.65 
12.25 

13.95 


3.885 
4-085 
4.649 


5.763 
2.7ax 

3.869 

3.291 


3.4x0 
4.283 
4.272 
4.238 


X.847 
2.070 
3.067 
2.059 


XS.89 

' 8.741 
9.X90 

xa46 


6.(x>o 

^ 6.(X>0 

6.000 

6.000 


.i»75 
.203 
.21875 
.220 


IZ.639 
12.S68 
X3.506 
13.580 


X447 

10.63 
X6.7X 


4.825 
5-183 

5-541 
5569 


3-434 
3.697 
3-973 
3-995 


4.228 
4.206 
4.184 
4.X82 


2.056 
3.05 X 
3.045 
3.045 


xa86 
XX.66 
X2.47 
X2.53 
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10 Properties of Pipe 



PROPERTIES OF PIPE 

Definition of Strength Factor " Q." 

Q -2.2S-- 

y J 

Strength Factor "Q** reprewnt« the strength of the 
pipe to resist bending action, and is thb resisting 
moment in tliousands of foot pounds, the stresa in 
the material being 27,000 pounds per square inch. 
For any other allowable stress in the material the 
resisting moment is directly proportional. 
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Properties of Pipe 



^1 



Strength factor Q 

y 



PrQp«rti^a of Pipo 
foot pounds I 27000 



X- 



1000 y 1000 12 2 O. D. 

distance of farthest fiber from axis. 



exter- 
nal 

diam- 
eter 

O.D. 



3.500 
3.500 

2.875 
3.000 

4.500 
4.500 
4.500 
4.500 

4.500 
4.500 
4.500 
4.750 

4.750 
4-7SO 
5.000 
5.000 

5.000 
5.000 
5.000 
5.000 

5.000 
5-250 
S.250 
5.250 

5.500 
5.500 
S.500 
S.500 

5.563 
5-563 
S-563 
5.563 




Thick- 

ness 



z8o 
366 
180 

138 
148 
165 
180 

1875 
303 

312s 
1875 

350 

.3125 

165 

180 

1875 
203 

230 
296 

3135 

1875 
250 

3125 

X34 

1875 

250 

3125 

i87| 
.350. 

294 
3125 

148 
15625 

j8o 

1875 
203 
21875 
220 



Weiffht 
per foot 



4.114 
4.460 

9.807 
5-421 

5.076 
6J79 
7.639 
8.304 

8.63s 
9.316 

13.975 
9.136 

13.0x5 

14.8x0 
8.520 
9.266 

9-637 
to.400 
XX.23X 
X 4.870 

X5*644 
10.137 

13.350 
16479 

7.679 
10.638 
^40X7 
17.313 

XO.764 
14.185 
16.544 

17.523 

19.590 
9*250 

9.7SX 
xi.z88 

z 1 4639 
12.568 
13.506 
13.580 



Mo- 
ment of 
inertia 



.8290 
.8880 
.2.318 
1.592 

.4-204 
4.796 
5.286 

S.709 

5.9;? 

6.339 
9.061 

7.00s 

8.974 
10.78 

7.332 
74)26 



8.2x9 
8.8x5 
9.456 

2.X5 

3.70 
9.566 
2.30 
4.83 

8.136 
X.05 
4.24 
7.19 

X.4S 
4.76 
6.94 
7.83 

9.65 
1.65 
2.25 
3-95 



4.47 
6.7X 



Section 
modu- 
lus 

//y 



.6632 
.7104 

X 6x3 
1. 061 

X.869 
3.132 
2*349 

2.537 

2.630 
2.817 
4.027 
2.949 

3.778 
4.537 
2.933 
3.I7X 

3.288 
3-526 
3-782 
4.859 

5.078 

3.644 
4.687 

5.650 

3.958 
4,019 
S.178 
6.252 

4.117 
5.30s 
6.091 

6.409 

7.064 
3.885 
4.085 
4.649 

4.825 
S.t83 
5-541 
S.569 



Area of 
metal, 
square 
inches 



I.3ZO 

1.312 
3.88s 
X-59S 

X.758 
3.023 

3.247 
2.443 

2.540 

2-740 
4.11Z 
2.688 

3534 
4-357 
2.506 
2.736 

2.835 
3.059 
3.304 
4-374 

4.662 
,2.983 

3.927 
4.847 

2.359 
3.129 
4-123 
S.093 

3.166 

4-173 
4.867 
5.ISS 



763 
.721 
.869 



3-291 

3.424 
3-607 
3.973 
3-P9S 



Radius 
of {;yra- 

tion 
squared 



.6849 

.6769 
.8036 
.9981 

2.301 
3.370 

2.352 

2.337 

3.339 

2.313 
2.204 
■2,606 

2.539 
2.474 
2I926 
2.908 

3.883 
2.863 
2.777 

2-759 
3.208 

3-133 
3,060 

3.601 
3532 
3.453 
3-376 



616 
536 
481 
458 



3.410 
4.283 
4.272 
4.238 

4.338 
4.206 
4.184 
4.182 



Radius 
of ^ra- 
tion 



.8276 
.8227 
.896s 
.9990 

.546 
.540 
•534 
.529 

.526 
.521 

■485 
.614 

593 

573 

.710 

.705 

.703 
.698 
.692 
.666 

.661 

.791 
-770 

•749 

.898 

.879 
.858 

.837 

.902 
.881 
.866 
.860 



X..847 
2.070 
3.067 
3.059 

3.056 
3.051 
2.04s 
3.04s 



.. 
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Properties of Pipe 



Strepgth factor Q 

y 



Propertittff of Hpe (Continued) 
foot pounds 



I 27000 1 9 / 

— X -X *" 

1000 y 1000 12 2 O. D. 

distance of farthest fiber from axis. 



Exter- 
nal 

diam- 
eter 

O.D, 



Tliick- 
ness 



Weight 
per foot 



Mo- 
ment of 
inertia 



Section 
modu- 
lus 

r/y 



Area of 
metal, 
square 
inches 



Radius 
of gyia 

tioo 
squared 



Radius 
of gyra- 
tion 



6.000 
6.000 
6.000 
6.635 

6.635 
=6.635 
6.625 
6.625 

6.625 
6.625 
6.635 
6.625 

6.62s 
6.625 
6.635 
6.62s 

6.625 
6.625 
7.000 
7.000 

7.000 
7.000 
7.000 
7.000 

7.000 
7.000 
7.000 
7.000 

7.000 
7.000 
7.000 
7.000 

7.625 
7.635 
7.635 
7.635 

7.625 
7.62s 
7.625 
7.635 



.238 
.250 

.259 
.180 

.1875 
.203 

.21875 
.220 

.238 
.350 

.259 
.38125 

.284 
.292 
.3125 
.340 

.352 
.356 
.TS625 
.r8o 

.1875 
.203 

.2i8f75 
.220 



X4.646 
15.352 
15:880 
12.390 

13.891 

13.923 
14.966 

15.049 

16.334 
17.021 
17-609 
19055 

19-233 
19.750 
21.068 
22.822 

23.583 

23.835 
11.430 

13x10 

13.642 
14.736 
15-842 
15.930 



.238 
.250 

.2<9 

.38135 


17-188 
18.032 
18.646 

3ar8i 


.284 
.300 

.3125 
.423 


30.370 
^x.467 
22.3x9 
29.712 


.1875 

.203 , 

•2187s' 

.220 


14-893 
16.091 

17-303 
17-^99 


.238 

.250 

.28x25 


18.776 
19.691 
20.37s 
33.059 



17-91 
18.70 

19.28 
18.94 

19.66 

31.13 

23.61 

33.73 
24-39 

35-47 
26.28 
38.35 

28.49 
29.19 

30-94 
33.24 

34.23 
34.55 
X9.68 
22.44 

23.30 
25.06 
26.82 
26.95 

28.93 
30.23 
31.30 
33.56 

33.84 

36.78 
47^45 

30.3X 
32.62 

34.93 
35.11 

37.71 
39-43 
40.70 

43-81 



5.970 
6.333 
6.438 
5-717 

. 5-935 
6.380 
6.826 
6.86X 

7.362 
7.690 

7-935 
8.529 

8.601 
8.811 
9.342 
10.04 

'10-33 
10.43 
5.622 

6.41 X 

6.656 

7.159 
7,662 

7.70X 

&267 
8.639 

8.9^5 
9.588 

9.670 
10.14 
10.51 
13.56 

7-9SI 
.8.555 
9.162 
9.309 

'9.892 

10.34 
T0.68 

11.49 



4.308 
4-516 
4.67X 

3645 

3.792 
4.096 

4^403 
4437 

4.776 
5.007 
5180 
5-605 



.658 
.810 

.197 
713 

■937 
.011 

.359 
-857 



4-013 
4-3^5 
4.660 
4.686 

5-056 
S-301 
5-485 
5.937 

S-99? 
6.31s 
6.565 
8.740 

4.381 

4-733 
5.090 

S.118 

5^523 
5.792 

5-994 
6.489 



4157 
4.141 
4.138 
S.196 

S-r8s 
5.160 
S-136 
5-134 

5-106 
5088 

5074 
5.040 

5-036 
5.034 
4.993 
4.952 

4.934 
4.938 

3.8t8 

5.866 
5.780 

5754 
5.752 

S.723 
5.703 
5.689 
5.653 

5.648 
5.633 
5-603 
5.429 

6.9x9 
6.891 
6.863 
6.860 

6.8^8 
6.807 

.'6.791 
6.751 



3.039 

2.035 
3.031 
3.380 

3.277 
3.272 
2.366 
2.266 

3.260 
2.356 
3.353 

3.245 

2-244 

3.241 

3.235 

3.23'5 

2.231 
3. 3 20 
2.430 
2.412 

3.409 
3.404 

3-399 
3.398 

3.393 
3.388 
2.385 
a-378 

4.377 
2.371 
2.367 

ft.330 

2.630 
2.625 
2.630 
3.619 

a. 613 
3.609 
3.606 
2-598 



13-43 

14.02 
14.^6 
13.86 

13-35 
14.36 
15.36 
15-44 

16.56 
17-30 
I7.«S 
1919 

19-35 
I9-83 
21.02 
22.58 

33.2s 
23-47 
12.6s 
14-4^ 

14.98 
l6.li 
17-24 
17-33 

18.60 

19-44 
20.06 

2I.S7 

21.76 
23-83 

23.6s 

30.51 

19.25 

30.61 

30.73 

22.36 
23-37 

24-03 

25-85 
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Strength factor Q 



Fr«V«rtia8 of Viper <ContiQiied) 

foot pounds J 27000 i 9 / 

=~X _x--^— 

. y ' 1000 12 2 O. D. 



1000 
distance of farthest fiber from asds. 



Exter- 
- nat 
diam- 
eter 

O.D. 



Thick" 
ness 



Weiklit 
per loot 



Mo- 
ment of 
inertia 



Section 
modu- 
lus 

i/y 



Area of 
ni£tal, 
square 
inches 



Radius 
ol ^ra 

tion 
squared 

R*=I/A 



Radius 
of feta- 
tion 



Sttengtl 
factor 



7-635 
8.000 
8ux}o 

8.000 
8.00O 
8.00O 
8.00O 

8.000 
8.00O 
8.00O 
8.000 

8.000 
8US35 

8.635 
«.625 

8.635 

8.63s 
8.635 

8.635 

8US35 

8.635 
8.635 

8.635 
8j635 

8.635 

9<ooo 
9.000 
0.000 
9.0Q0 

9.000 
9.000 
g.000 
9^000 

9>000 

9-635 
9.635 
9.635 



.i8p 

.1875 
.203 

.31875 
.330 
.338 
^350 

4*50 

.3^X35 

.384 
.30D 

.3135 

.203 

.21875 

.23D 

^338' 

.350 

.259 

.it8i35 

.284 
.300 

.340 

•34d75 
•375 
.40635 
•437S 

.1875 
.303 

.31875 

.3SO' 

.938 
.259 
.38135 
.384 . 

.300 
.I8& 

-187s 
.303 



22.266 
IS-033 
15.644 

i6%904 

18.179 
18.280 

19.730 
20.692 

31.413 
23.X85 
23.403 
04.671 

25.657 

X8.2S9 

X9.639 
19.748 

2X.3X8 
23.361 

23.141 
35.062 

25.299 
26.673 

27.743 
30.084 

30.402 
33.041 

35-639 
38.256 

17.647 
19.072 

20.515 
20.639 

23. 371 

34,179 
26.189 

26.437 

27.875 
18.157 
18.898 
20.427 



44.19 
33.83 

35.13 
37.81 

40.50 
40.72 
43-75 
45.75 

47.23 

50.86 
51-30 
53.87 

55.84 
47.6s 
51.06 

51.33 

55.18 
57.72 
59.61 
64.23 

64.79 
68.06 

70.59 
76.06 

76.80 
83.86 
88.78 
94.56 

5a4i 
54.30 
58.20 

58.51 

62.93 

67.99 
73.28 
73.92 

77.67 
S9'S8 
61 .9Z 
66.71 



ii.59 
8.455 
8.783 
9.453 

10.13 
10.18 

10.94 
11.44 

ri.82 
12.71 
12.83 
13.47 

13.96 
11.05 
11.84 
11.90 

13.38 
13-82 
14.89 

I5-02 

15.78 
16.37 
17.64 

I7.8X 

19.21 

20.59 

31.93 

11.20 
12.07 

12.93 
13.00 

13.98 

It -11 
16.28 

16.43. 

17.36 
12.38 

«3.87 
X3.86 



6-550 
4.422 
4.602 
4.972 

5.347 
5.377 
5.804 
6.087 

6.299 
6.820 
6^4 
7.257 

7.547 
5371 
5-777 
5.809 

6.271 
6.578 
6.807 
7.37a 

7.442 

J. 846 
.161 
8.850 

8.943 
9.719 
X0.49 
XX. 35 

5.191 
5. 610 

6I035 
6.068 

6.551 

7.ZJ3 

7.704 
7.777 

8.30O 

^341 
5.559 
6.009 



6.746 
7.648 

7-634 
7.604 

7.574 
7.572 
7.538 
7516 

7-499 
7.457 
7.452 
7.423 

7.399 
8.871 

8.839 
8.837 

8.800 

8.775 
8.757 
8.713 

-8.707 

8.674 
8.649 
8.595 

8.587 
8.545 
8.464 
8.403 

9.71* 
9.679 
9.645 
9.642 

9.604 

9*559 
95" 
«.5o6 

9.473^ 
11.16 -• 
11.14 
11,10 



2597 
2.766 

2.763 
2.758 

2.752 
2.752 
2.746 

2.741 

2.738 

2.731 
2.730 

2.724 

2.720 
2.978 
2.973 
2.973 

3,966 
2.969 

2.959 
2.952 

2.951 
2.945 
2.941 
2.932 

2.930 
2.920 
2 
3 



.909 
.899 



3.ti6 

3.111 
3.106 

3.10s 

3.099 
3.092 
3.084 
3.083 

3.078 
3.340 
3.337 
3.334 



36.08 
19.03 
19.76 
31.27 

22.76 
32.90 
24.61 
25'7^ 

.36.57 
^.61 
28.86 
30.30 

31*41 
34.86 
26.64 
26.78 

28.79 
30.12 
31.10 
33-51 

33-8i 

35.51 
36.83 
39:68 

40.07- 
43.23 
46.32 
4£K34 

35.21 

27.15 
39. zo 
39.26 

31.46 

3399' 
36.64 
36.96- 

38;84 
37.86' 

2&95 
31.19 
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Properties of Pipe 



Strength factor Q 

y 



Propcrtiei of Pipe (Contiuaed) 

foot pounds / 27000 i 9 / 

OB — X X"~''*'~- 

y 1000 12 2 O. D. 



1000 y 1000 

distance of farthest fiber from axis. 



Exter- 
nal 

diam- 
etef 

0,D. 



Thick- 
ness 



Weight 
per foot 



ment of 
inertia 



Section 
modu- 
lus 

J/y 



Area of 
metal, 
square 
inches 



Radius 
of |y ra- 
tion 
squared 



Radius 
of ^ra- 
tion 



Stmngth 
factor 





9.625 
9.625 
9.625 
9.62s 

9.625 
9.625 
9.625 
9.625 

9.625 
9.625 
9.625 
9.6as 

9.625 

9.625 

i 0.000 

10.000 

X 0.000 
IQ.000 
z 0.000 
10.000 

10.000 
Z0.000 
zo.ooo 
xo.ooo 

ZO.O0O 
XO.00O 

X0.750 
X0.7S0 

10.750 
ia750 
ia750 
10.750 

X 0.750 
XO.750 
I0.7SP 
X0.750 

ZO.750 
XO.750 
XO.750 
xx.ooo 



.2x875 
.220 
.238 
.250 

.259 
.28x25 

.284 
.300 

.3x25 

.340 
.625 
.750 

.875 
1. 000 
.180 
.1875 

.2x87^ 
.220 
.238 
.250 

.2IS9 

.28x25 

.284 
.300 

.3x25 

.340 

.203 

.21875 

.220 

.238 
.250 

.259 

.28x25 
.284 
.300 
.625 

.750 
.87s 

1 .000 

.203 



«I.97S 

22.098 
23.860 
25.03 X 

3S.9«»7 
28.066 
28.332 
a9'877 

3r.o8o 
33.716 

60.075 
7X.089 

8X.769 
92.X16 
18.878 
19.649 

22.85X 

2^-979 
24.813 
26.032 

26.94s 
29x93 
29.470 
31.079 

32.333 

35.077 
22.866 
24.604 

24.741 
26.720 
28.035 
29.0x9 

3X-445 
31.745 
33.482 

67.585 

80.1 ox 

92.283 

104.X3X 

23.408 



71.53 
71.91 
77.36 
80.95 

83.63 

90. I3 
90.98 
95.63 

99.22 
107.0 
179.8 
207.4 

232.S 

3554 
66.96 

69.59 

80.4a 
80.86 
87.00 
91.05 

94.08 
lox.s 
X02.4 
X07.6 

XXX.7 
X20.5 
93.56 
X00.4 

100.9 
X08.6 
113.7 
117.5 

X26.S 

127.9 
134.6 
255.7 

296.2 

333.5 
367.8 
X00.4 



X4.86 

14-94 
X6.07 
16.82 

17.38 

18.74 
18.9X 

X9.87 

so.62 
22.24 
37.36 
43>09 

48.31 
53.06 

13.39 
13.9a 

x6.Q9 
16.17 
17.40 

X8.2I 

X8.82 
20.29 
20.48 
2X.52 

22.34 
24.XO 
X7.41 
X8.67 

18.77 
30.SX 
2X.l6 

2X.86 

23.59 
23.80 

S5-03 
47.58 

5S.10 
62.04 
68.43 
18.25 



6.464 
6.500 
7.019 
7.363 

7*62 z 
8.256 
8.3 
8 



.334 
.780 



9.14s 
9.918 
17.67 
20.91 

24.05 
27. XO 

5.553 
5.780 

6.722 
6.759 

7.299 
7.658 

7.926 

8.587 

8.669 
9.142 

9.511 

10.32 
6.726 

7.237 

7-278 
7.860 

8.247 
8.536 

9.250 
9.338 

9.849 
X9.88 

23.56 
27.1s 

30J63 
6.886 



H.07 
XX.06 
XZ.02 
X0.99 

X0.97 
X0.92 
XO.92 
X0.88 

XO.85 
10.79 
XO.X7 
9.9x6 



9.666 

9.424 
2.06 

2.04 

1.97 
X.96 
1.92 
X.89 

1.87 
x.8a 
i.8x 
1.77 

1.74 
X.68 

3.91 
387 

387 
382 
3.79 
3.77 

3.71 
3.70 
3.66 
2.86 

2.57 
2.29 
2.01 

4.58 



3.327 
3.326 
3.320 
3.316 

3.313 
3.30s 
3^04 
3.299 

3.294 
3.285 
3.190 
3.149 

3J09 
3.070 
3.472 
3.470 

3-459 
3.459 
3-452 
3.448 

3.445 
3.438 
3437 
3.431 

3.427 
3.417 
3.730 
3.724 

3.724 
3.718 
3.713 
3^10 

3.703 
3.702 
3.696 
3^87 

3.545 
3'S05 

3I18 



33.44 
33.62 

36.17 
37.85 

39.10 
42.Z6 

42.54 
44.71 

4649 
50.04 
84.06 

96.9s 

108.7 
X194 
30.13 
31.32 

36.19 
36.39 
39.1s 
40.97 

42.33 
45.66 

46.07 

4843 

50.26 
54.23 
39-17 

42J02 

42.24 
45.47 
47.60 

49.19 

53.08 

53.56 
56.32 

107.0 

Z24.0 
139-6 
154.0 
4X.06 
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Propertlas of Pipe (Continued) 

foot pounds / 27000 i 9 / 

y 1000 12 2 O. D. 



Strength factor Q 
y 



1000 
distance of farthest fiber from axis. 



Exter- 
nal 

diam- 
eter 


Thick, 
neas 


Weight 
per toot 


Mo- 
ment of 
inertia 


Section 
modu- 
lus 


Area of 
metal, 
square 
inches 


Radius 
of (jy ra- 
tion 
squared 


Radius 
of ^ra- 
tion 


Strength 
factor 


O.D. 






/ 


l/y 


A 


R'^I/A 


R 





X1.000 
II.OOO 
II.OOO 
II.OOO 


.»i«75 
.338 
.350 
.359 


35.188 

27-355 
38.702 

39.711 


107.7 
ti6.6 

t23.0 

1 26. 1 


19.58 

ftl.19 

84.19 
33-93 


7.409 
8.047 
8.443 
8.740 


X4.S4 
14-48 
14.45 
14.43 


3.813 
3806 
3.802 
3-799 


44-06 
47-68 
49-92 
51-59 


I1.000 

11. coo 

11.000 
II.OOO 


«a8i35 

.fl«4 
.300 

'3135 


33.196* 
33.503 
34.a83 
35.670 


I36.I 
137.3 
144.4 
149.9 


24.75 
24.97 

36.36 
37.36 


9-471 
9.561 
10.08 
10.49 


X4-37 
14.36 

14-32 
14.29 


3.79X 
3790 
3-785 
3-780 


SS-68 
56.18 

S9-09 
61.34 


I1.000 

11.750 
11.750 
11.750 


.340 
.303 

.2187s 

.330. 


38.799 
a5.034 
36.940 

37.091 


161.9 

133.8 

131.8 
132.5 


29.44 
30.90 

33.43 
22.5s 


11.39 
7.364 
7.92s 
7.969 


14.33 
16.67 
16.63 
16.62 


3771 
4-083 
4.078 
4.077 


66.23 
47.03 
SO.46 
SO.73 


11.750 
11.750 
11.750 
11.750 


.338 
.350 

.359 
.«8i35 


39.362 
30.705 
31.78s 
34.449 


142.7 
1494 
154.4 
166.7 


34.38 

2543 
36. 3S 
28.38 


8.608 
9.032 
9.350 
10.13 


x6.S7 
16.54 
16.51 

16.4s 


4.07J 
4-067 
4.064 
4.056 


54-63 
S7.2I 


lt.750 
11.750 
11.750 

ii.7!?o 


.384 
.300 
.3135 
•S40 


361686 
38.173 
41432 


168.3 

177.0 
183.7 
198.S 


28.63 
30.12 
3x28 
33.79 


10.33 

10.79 
11.23 

12.19 


16.44 
16.40 
16.36 
16.39 


4.055 
4.050 

4-045 
4.036 


6l1i 

70.37 

76.03 


It.750 
11.750 
11.750 
11.750 


»3437S 

.635 

.750 

■Brs 


4t.87S 
74.a6o 

88.111 
101.638 


200.5 

339.0 
393.8 
444.8 


34x3 
57.70 
67.04 
75-71 


13.33 
31.84 

25.92 
29.89 


16.38 
15.52 
15.20 
14.88 


4-035 
3-939 
3.898 

3857 


76.79 
X29.8 
150.8 
170,3 


11.750 
13.000 
1 3.000 

13.000 


IXJOO 

.303 

.31875 
.330 


iX4'8si 
aS.S76 

37.594 
37.678 


492.1 

13«.9 

140.5 
14X-3 


83.76 
31.82 
33-42 
33.55 


33-77 
7.523 
8.096 
8.142 


14.57 
17.40 

17.36 

17.35 


3817 
4x71 
4.166 
4.166 


X88.5 
4909 
52.69 
52.98 


la.000 
1 3.000 

13.000 

13.000 


.338 

.3485 

.350 

.J59 


3x372 
32.477 


153.1 
158.4 
159.3 
164.7 


25.36 
36.41 
86.56 
27.45 


8.794 
9.174 
9.338 

9.553 


17.30 
17.27 
17.37 
17.24 


4.159 
4.156 
4XSS 
4.X52 


5705 

59-41 
59.75 
61.76 


S3.000 

X 3.000 
13.000 

13.000 


.a7i5 
.38135 
.384 
.393 


34.008 

35-20O 
35.536 
36.513 


Z79.1 
X77.8 
179.5 
184.1 


38.68 
29.64 
29.91 
30.69 


ID. 00 
XO.35 
10.45 
10.74 


17.30 
17.18 
17.17 
17.XS 


4.148 
4.144 
4.143 
4.141 


66!4 
67.30 
69.05 


is.aoo 

13.000 

1 3.000 

13.000 


.300 

3185 

.330 

.340 


37.487 

39.007 
39.9x8 

42.340 


188.8 
196.1 
300.4 

3II.8 


3X.47 
32.68 

33.40 
35.3X 


XI.03 

IX. 47 
11.74 
I2.4S 


17.13 
17.09 

17.07 
17.01 


4.138 
4.X34 
4-13X 
4.124 


7a8o 
73.52 
75.14 
79.44 
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I^rop^rtle^ olPipe 



Pronerties of ?!po (Coi^jnu^) 



Strength factor Q =: 



foot pounds 



/ 27000 

— X — 

y 1000 



1000 
distance of farthest fiber from axis. 



I 9 I 

X — « 

12 2 O. D- 



Exter- 
nal 

diam* 
eter 


Thick- 
ness 


Weight 
per foot 


Mo- 
ment of 
inertia 


Section 
modu- 
lus 


Area of 
metal, 
square 
inches 


Radius 
of gyra- 
tion 
squared 


Radius 

of ijyra- 

lioo 


Strength 
factor 


O.D. 






/ 


J/y 


A 


R*=I/A 


R 


Q 


ta.ooo 
X3.750 
X».7So 
12.7SO 


34375 
.303 

.21875 
.220 


42.703 
37.303 

30.J^76 

39.440 


2I4-0 

I57.S 

169.1 
170.0 


35-66 

24-71 
36.52 
26.67 


13.59 

8.003 

8.6x3 
8.660 


17.00 
19.68 
19.64 
X9.63 


4.ia3 
4.437 
4.431 
4.431 


80.24 

55-59 
59.68 
60.00 


i».7SO 
ia.7S0 
ia.7SO 
ia.7SO 


.238 
.250 

.359 
.28x25 


3x.8q3 

33.375 
34552 
37.453 


X83.I 

X9x,8 
X98.3 
214.2 


28.73 
30.09 
31.XI 
33-60 


9-355 
9.817 
10.16 
11.02 


19.58 
1954 
19.51 
19.44 


4.494 
4.420 

4.417 
4.409 


64.64 
67.70 

69.99 
75.60 


ia.750 
xa.7So 
ra.7So 
ia.750 


.284 
.300 

.3125 
.340 


37.811 
39.890 
41.510 
45.063 


216.2 

227 .5 
236.3 

255-4 


33-91 
35.68 
37-06 
40.06 


.11.12 

11.73 
12.31 
13.36 


19.44 
19-39 
19-35 
X9.27 


4.409 
4403 
4.399 
4.389 


76.29 
80.39 

83.38 
90.13 


ia.7So 
xa.7SO 
13.750 
1 3,750 


•34375 
.635 

.750 

.875 


45-547 
80.935 

96.X3X 

110.973 


258.0 

438.7 
510.9 

578.S 


40.46 
68.81 
80.15 
90.7s 


13-40 
23.81 
38.37 
32.64 


19-25 
18.43 
18.07 
X7-72 


4'388 
4.293 
4.251 
4.2x0 


91.05 

154.8 
180.3 

204.3 


13.750 
13-000 
13.000 
i3'0OO 


1.000 . 
.203 

.21875 
.220 


125.491 
27.744 

39.860 
30.028 


64X.7 
167.1 

179'4 
180.4 


100.7 
25.71 
27.60 

27.7s 


36-91 

8.161 
,8.^84 

8^33 


17.38 
20.48 

20.43 
20-43 


4'r6o 

4.S«5 
4,S«o 

4.519 


226.5 
57.84 
02.XO 
62.44 


13000 
13000 
13,000 
13.000 


.250 
.28x25 
^84 
.3CX) 


34-043 
38.204 

38.569 

4a69i 


203.6 
227 w» 
229-i 
24i»5 


31.32 

34-98 
35.30 

37.15 


laoi 
11.24 

1x^5 
«.97 


.20.33 
20.23 
20.22 
20.17 


4.50 ) 
4498 
4.497 
4.491 


70.46 
78.70 
79.42 
83.58 


13.000 
13.000 
I3-00O 
13.000 


.3125 

.340 

.34375 

300 


42.34s 
45.971 
46.464 

52.523 


250.8 

371:1 
273.9 
307.4 


38.58 
41 .7« 
42.13 
47-29 


12-46 

13-67 
15-45 


20.13 

20.05 
30.04 
19.90 


4.487 
4.478 
4476 

4.-4^ 


36.8X 

93.8s 
94.80 

106.4 


14.000 
14.000 
14-QOO 
14.000 


.2x875 
.220 
.238 
•250 


32.196 
3^.377 
34.981 
38.009 


224.9 
326.1 

243.7 
264,0 


32.13 
32.30 
34.81 
37.71 


9-471 
9.524 
xa29 

IJ.18 


2375 

23.74 

23.68 

,23.61 


4.873 
4-873 

4.m 
4.85© 


72.39 

7*63 
78.32 

»4.8s 


14-000 
14.000 
14.000 
14.000 


.28L25 

.284 
.300 

•sz0i 


41.208 
41.602 

43-895 
45.682 


285.3 
287.9 
303.x 

314-9 


40.7s 
41-13 
43.30 
44.98 


12.12 

12.24 
12.91 

13.44 


23.54 

-23.53 

«3.47 

23.43 


4.8SX 

4.BSQ 
4J84S 
4-841 


9Z.70 

92-54 
97-42 
xox.a 


Z4.CKX> 

14.000 
i4.oc>o 
14.000 


^40 
.34375 

.40625 
.4375 


49.603 
50^136 
58.980 
63.371 


34O.S 
344.0 
401. 1 
429.1 


48.6s 
49-14 
S7-30 
61.29 


14-59 
14.7s 
1735 
18.64 


23.34 
23.33 
23.12 

W.03 


4.831 

4.808 
4*798 


^09.5 
110.6 . 

123.9 
137.9 



?hia information supplements th€kt on paffe^ ^ and ^ 



Propei?tie8of Pipe 



Ffopfldiea of fitptt < (Contimrad) 

Strength factor « 

y <*> distaaee of farthest fiber from axis. 



foot pounds 1 ;27000 i 9 / 

= — X .X— « — ~ 

loeo • y 1000 12 2 O. D. 



Exter- 
nai' 

dilun- 
eter 

O.D. 



L4.000 

X4.000 
14.000 

I4JOPO 

Z4.000 
14.000 
14.000 

z$.ooo 
15.000 
15.000 
15.000 

15.000 
15^000 
15.000 



15. 
15-900 

15.000 
15.000 

i5XX>o 
15.000 
15.000 
15.000 

iS«ooo 
15.000 
16.000 
16.000 

16.000 
16.000 
i6jpoo 
16.000 

X6.Q0P 

16.000 
16.000 
i;6'000 

16.000 
16^000 
x6.ooo 
16.000 



Th.M;lt- 
nets 



.46875 

•56as 

.635 

.(58ys 

1. 000 

1.1 25 

.238 

.28*25 
.284 

.soo 

•340 

•34576 

.40625 
4375 
-4687s 
.56«S 

.625 

.6875 
•750 

.875 

I.QOO 
I.t35 

.238 

.250 

•359 

.28125 

.284 
.30Q 

.3135 
•340 
•34375 
.40615 

.4315 
.4W7S 
.5625 
.695 



Weight 
per foot 



67.741 
80.726 
89.279 
97.748 

106.134 
: 22.654 
38.842 
:S4'69S 

a^»a«3 

39-d83 

44.212 
44*636 

47^009 

4a>o2o 

S3.234 
53.807 

63^3x9 
68.044 

72.743 

86-734 

95-0$4 

XOSX5QI 

IX4.J44 
1^.000 

149.5^2 

166.7x0 

40.065 

42.053 

4a«S44 

47«S«S 
4^i669 
50,303 

5;U35r7 
56.36k 

57*478 
67.658 

7^.716 

77.754 

92,742 

xo2.6;t9 



Mo- 
ment of 
inertia 



456,6 

536^0 

588.5 

638.7 

687.3 
980,4 
867.9 
959.1 

300.7 
3x5.1 
353.3 

35S.6 

374i4 

389.0 

420.9 
435.3 



496^3 
53Z.X 



I 



7J0.4 
793.4 
854.6 
973.J 

1083. 

1188. 
366.x 
38s3.7 

396.8 
439-x 
433.x 
436*1 

4r4.o 
5x3.0 

5X8.3 
605.3 

648.x 
690.3 
8x3.7 
893.S 



Section 
modu- 
lus 



65-33 
76;7o 
84.08 
91.34 

9B.I9 
XII.5 
X24.0 

13S.7- 

40JE0 

42.02 
46.97 
47.41 

40.93 

5X.W 
56.14 
56.70 

66.*7 

7Q^X 

7S.39' 

88.77 

97.39. 
105.8 

"3-9 
129.6 

144.4 
158.4 
45.76 
♦7^ 

46.60 
53.64 

54.13 
57.01 

59.35 
64.13 
64.79 

75.67 

&I..OI 
86.28 
101.7 
XXX.7 



Area of 
metal, 
square 
inches 

A 



X9'93 
23.75 
26.26 

28.75 

3X.33 

36.08 
40.84 
45.50 

XX.04 
11.58 
X3.OX 

X3.X3 

X3»8s 

X4.42 
xj^6 

15.83 
X8.63 

20.Q2 
2I<40 
35.51 

38.^3 
30.91 
33.58 
38.83 

43-98 
49.04 

IX. 79 
X3.37 

ia.8i 
13.89 
14.02 
14.80 

M.40 

X6.73 
x6.^i 

19.90 

21.39 
22.87 
27,28 
30.19 



Radius 
of ^«a 

tion 
squared 



22.91 

22.61 
22.4X 

22.2I> 

22.62 

21.63 
21.25 
20.88 

27.35 
27**30 

37'09 
27.08 

27.0a 
36.98 
26.88 
26.87 

36.64 
26.53 
26.42 
26.09 

35^88 
.35^67 

;»s.45 
35.04 

34.63 

34. 33^ 

31.06 
3X.03 

30.98 

30,8i9 
30.88 
30.83 

30.77 
30.67 

30.65 
SO.43 

30.30 
30.18 
39.83 
j?9»6o 



Radius 

of^jyta- 

tion 



4.787 
4-755 
4-734 
4.71^3 

4.692 
4.651 
4.610 
4569 

5.380 
5.316 
S.30S 
S-304 

5.198 
S-I94 
5^X84 
S.X83 

5-I62 

S-iSx 
5.140 
5-Xo8 

5. 087 
5-066 

5-045 
5.004 

4.962 
4.922 

5-573 
5.569 

5-566 
5.558 
S.-SS7 
5*553 

5.547 
5.538 
5-537 
5.5x5 

5.504 
5.494 
S-463 

5.440 



■•Arfh 



This information iwfipHvMnU that on page €5 



Properties of Pipe 



Strength factor Q 



Propertie* of P^ (Condud^) 

foot pounds / 27000 

- — X 

lOQO y 1000 

y o distance of farthest £t>er from axis. 



I 9 / 

X — — 

12 2 O. D. 



Exter- 
nal - 

diam- 
eter 


Thick- 
ness 


Weiffht 
per root 


Mo- 
ment of 
inertia 


Section 

modu- 

kis; 


Area of 
metal, 
square 
inches 


Radius 
of gyra- 

tk>n 
sqoared 


Radius 
tion 


Strezigth 
factor 


O.D. 




- • 


/ 


•l/y 


A 


J?«-/M 


R 


Q 


22.0O0 
22.000 
22.000 
22.000 


.34375 

•375 

.40625 

•«7S 


93.691 
100.752 


1371. 
1490. 
1607. 
1723. 


124.7 

1354 
146. z 
156.6 


23.39 
25.48 
27.56 
29.64 


58.64 
58.47 
S8.31 
58.14 


7.658 

7.647 
7636 
7.62s 


380.5 
304.7 
328.7 
552.5 


22.000 
22.OO0 
22.000 
22.000 


.46875 
Soo 

•5625 
.625 


1.07.792 
114.811 
128.787 
140.680 


1838. 

i9Sa. 

2178. 

2399* 


167.1 

«77.S 
198.0 
aiS.i 


31-71 
41-97 


57-98 
57:8i 

57.49 
S7.i6 


7.6x4 
7.603 

7582 

7.560 


376.0 
399.4 
445.4 
490.7 


22.O0O 

22.00O 
24.000 
24.000 


.68«s 

•W • 
140 

•34375 


156.489 

170.215 

85.915 

86.849 


26i6» 
2830. 
1769. 

1787. 


237.8 

257-2 

147.4 
149.0 


46^5 
50.07 

25-.27 

2SS5 


56.84 
56.5a 

69.99 
69.97 


7.539 

7.5" 
8.366 

8.36^ 


555.2 
578.8 
331.6 

335 -x 

1 


24.000 

24.000 
24.000 
24.000 


■37$ 
.40625 

•4375 
•46875 


94-619 
102.368 
110.097 
117.805 


X943. 
2096. 
2248. 

2399. 


I6I.9 
174-7 
187.4 
200.0 


27.83 

30.11 

32.39 
3465 


69.79 
69.60 

69.4? 

69.24 


8.354 
8.343 
8.33a 
8.321 


364.2 
393-0 
42 1 .6 

449.9 1 

1 


24.000 
24.000 
24.000 
24.000 


SOO 
.5625 
.625 
•6875 


ia5«49i 
140.802 
156.030 
171.174 


2S49' 
2846. 

3137. 
34^4- 


212.4 

237.1 
261.4 

285.3 


36.91 
41.42 
45 -90 
50-35 


69.06 
68.70 
68.35 
67.99 


8.310 
8.289 
8.267 
8.246 


478.0 ' 

641 .9 , 


24.000 
26.000 
26.000 
26.000 


•7$0 
•375 
•4375 
.500 


186.235 
102.629 

1 19442 
136.172 


3705. 

2478. 
287 X. 

3257. 


308.8 
X90.6 
220.8 
250.5 


54.78 
30.19 
35.13 
40.06 


67.64 

82. IQ 
81.70 
81.31 


8.224 
9.061 

9039 
9.017 


^94.8 
429-0 
496.8 
563.7 


26.000 
26.000 
26.000 
26,000 


•5625 
.625 
•6875 
•750 


I5a.8j8 
169.380 
185.859 
202.255 


3638. 

4013, 
4382. 

4746. 


279.8 
308.7 

337.1 

365.0 


44-95. 
49.82 

54.67 

59.49 


8o»92 

80.54 
80.15 
79.77 


8.996 
8,974 
8.953 
8.951 


629.6 

694-S 
758.4 
821.3 


28.000 

2£.ooo 
28.000 
28.000 


•437S- 

5625 
.625 


128.787 
146.852 

164.833 
182.730 


3598* 
4085. 
4565. 
S038. 


257.0 
291.8 
326.Q 
359.8 


37.88 
43.20 

48-49 
53-75 


94*99 
94-56 
94.14 
9^72 


9.746 
9.724 




28.000 
28.000 
30.000 
30.000 


.6875 
759 

•4375 
.500 


2«0.545 
218.275 
138.132 

157.532 


5504. 
S964. 
4440. 
SO42. 


393»2 
426.0 
296.0 
336.1 


58.99 
64.21 
40.63 
46.34 


95.31 
92.8^ 

109.3 

108.8 


tin 

10.45 
10,43 


756.3 


30.0DO 
30.000 
30.000 
30.000 

« 


.5625 
.625 

.6875 
•750 


176.848 
196.081 
215.230 
234.296 


5637. 
6224. 

6803. 

7375. 


375.8 

414.9 
453.6 
491.7 


52.02 

57.68 

63.31 
68.92 


Io8.4^ 
107.9 
107.S 
107.0 


X0.4X 
10.39 

10.37 
10,34 


845.$ 
933.6 

102 1. 

1106. 
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Hydrostatic Test Pressures 
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.Hy4ro8tftti« TMt<^rjMftifBs 



' P««4 68 

"NATIONAL" Standard Pipe 
Black and Galyanized 



' - ' » . 't 



Size 


Weight 
per foot 
complete 


. Test 

pressure 
in pounds 


17 0. D. 

18 0. D. 
2oO. D. 


72.602 
80.482 
89.617 


600 
600 
Soo 



Page 68 
"NATIONAL" Line Pipe 



Size 


Weight 
per foot 

complete 


Tiest 

pressure 

in pounds 


17O. D. 

18O.D. 

,2oO. D. 


2.300 
72.769 
80.659 
89.794 


Butt Lap 
1200 1700 
.... 7SO 

700 

650 



Page 69 

"NATIONAL" Extra Strong Pipe 
— Black and Galvanized 



Size 


Weight 

per foot 

plain ends 


Test pressure 
in pounds 


Butt 


Lap 


iH 


2.996 


ISQO 


2500 



Page 69 

"NATIONAL" Double Bxtra 
Strong Pipe-^Black and Galranized 



1 

1 

1 Size 

1 


Weight 

per foot 

IMain ends 


Test 

pressure 

in peands 


: H 

i 1 


, 1-714 

, 2.440 

3.650 


700 
700 
700 



lDlad<fition 'to the above test the pipe 
19 juted with a hammer while under 
pressure, for these sizes only. 



Page 71 

"NATIONAL" CaUfomia Diamond 
BXCaaing 



Size 


Wei^t 
per foot 


Test 
presisore 




Complete 


in pounds 


4J^ 


16.000 


i8qo 


aH 


12.850 


Z400 


4H 


15.000 


1700 


6H 


24.000 


1300 


II . 


47.000 


900 


11 


60.000 


1200 


I2>^ 


54.000 


loqc 



Page 71 
"NATIONAL" South Penn Casing 



Size 


Wright 

per foot 

complete 


Test 

pressure 

in pounds 


6J4 
6X 

12H 


20<000 

24.000 
45.000 


1200 

1500 

7QO 



This information »upplementa ^at on pages €8, €9 lemd %l 
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Hydrostatic Test Pressures 



Hydrostftfle Tast Prwantw (Conttnued) 
"NATIONAL" Standard BoUer Tubes and Flues^Up Welded 



External 


Nominal 


Weight 
per toot 


Test 


Diameter 
Inches 


Thickness 


pressure 
in pounds 


Inches 


B. W. G. 


iX 


.095 


13 


1.679 


1000 


a 


.095 


13 


1.932 


1000 


aK 


.095 


13 


2.186 


1000 


aK 


.109 


12 


a.783 


1000 


aK 


.109 


12 


3.074 


1000 


3 , 


.109 


12 


3-365 


1000 


sH. 


.I20 


IZ 


4.01 X 


1000 


3H 


.I20 


II 


4-331 


1000 


3K 


•ISO 


II 


4.652 


1000 


4 ^ 


•134 


10 


5.53a 


1000 


4^4 


.134 


10 


6.248 


1000 


S 


.148 


9 


7.669 


800 


6 


.165 


8 


10.282 


800 


7 


.165 


8 


12.044 


500 


8 


.165 


8 


13.807 
X6.9SS 


Soo 





.180 


7 


500 


lO 


.303 


6 


21.240 


500 


XI 


.320 


5 


25.329 


500 


13 


.229 


. . 


28.788 


500 


13 


.238 


4 


32.439 


soo 


14 


.248 


• • 


36.424 


soo 


^1 


•2SQ 


3 


40.775 


soo 


.270 


• • 


45359 


soo 



'^NATIONAL" LocomottTe Boiler Tubes— Lap Welded 

Open-Hearth Steel 



External 


Thickness 


Test 


External 


Thickness 


Test ' 


diameter 




pressure 
in (munds 


diameter 




pressure 
in pounds 


^H 


-09s 


1000 


2>^ 


.148 


1000 


iH 


.109 


1000 


2K 


.150 


1000 


■ iH 


.110 


1000 


2K 


•OQS 


1000 


iK 


.120 


1000 


i^ 


.100 


1000 1 


iK 


-125 


tooo 


1 2^ 


.IIO 


1000 


iK 


.X34 


1000 


2}4 


.120 


1000 1 


iK 


.135 


1000 


^H 


.135 


zooo 


iH 


.148 


1000 


2}4 


.X34 


1000 


xK 


.150 


1000 


2yi 


.135 


EOOO 


2 


.095 


1000 


2^ 


.148 


1000 


3 


.109 


1000 


a^ 


.150 


1000 


2 


.110 


1000 


3>i 


.165 


1000 


3 


.120 


1000 


2;^ 


.180 


1000 


2 


.125 


1000 


3 


.09s 


XOOO 


2 


.134 


1000 


3 


.109 


XOOO 


2 


.135 


1000 


3 


.1x0 


XOOO 


2 


.X48 


1000 


3 


.120 


XOOO 


2 


.150 


1000 


3 


.125 


XOOO 


^A 


.095 


1000 


3 


.134 


1000 


iH 


.109 


1000 


3 


.135 


1000 


2% 


.110 


1000 


3 


.148 


XOOO 


2}4 


.120 


1000 


3 


.150 


1000 


2>i 


.125 


1000 


3 


.165 


XOOO 


2K 


.X34 


1000 


3 


.180 


1000 


2K 


.135 


1000 
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Hydrostatic l^est Pressures 
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Hydroatatic Te^ PrMmrM (Concluded) 



Page 73 
"NATIONAL" AJr Line Pipe 



Si« 


Weu^ht 

per loot 

complete 


Test 

pressure 

in pounds 


4 


I2.SOO 


i8oo 



This size is included in the 
list on page 73, but the weight 
and dimension data has been 
revised. 



Page 76 
"NATIONAL" Dry Kiln Pipe 



Size 


Weicht 
per foot 
complete 


Test 

pressure 

in pounds 


K 


1. 140 


700 



In addition to the above 
test, the pipe is jarred with a 
hammer while under pressure. 



Pace 76 

•^NATIONAL" Special Upset 
Rotary Hpe 



Size 


Weisbt 

per foot 

complete 


Test 

pressure 

in pounds 


5k 

6 


X 0.486 

15-737 
23.566 


2000 
1600 
1500 






In addition to the Hydro- 
static Test, all sizes of 
* 'NATIONAL'' SpecUd Upset 
Rotary Pipe are jarred with a 
hammer while under pressure. 



Pace 76 

"NATIONAL" Tuyere Pipe 



Sia^ 


Weisht 

per foot 

plain ends 


Test 

pressure 
in pounds 


H 

I 


1-473 
2.171 

2.996 

3-631 


700 

700 

1500 

1500 



In addition to the above 
I test, on sizes H inch and i 
I inch, the pipe ia jarred with 
I ^ hammer while under presiure. 

mi 



Pace 76 

"NATIONAL" California 
Special External Upset Tubing 



Size 


Weight 

per loot 

complete 


Test 

pressure 

in pounds 


2 

3 
2H 


2.300 
4.000 
4-500 
6.250 


z8oo 
2200 
3500 
2200 



«< 



NATIONAL" AniBtonia Pipe, 
SpedaUy Recommended 
for Ammonia Purposea 

(For weights and dimensions, 
see page 597). 



Size 


Weiffht 

per^foot 

complete 


Test 

pressure 

in pounds 


Butt 


Lap 


I 

s 


1.137 
1.686 

3.297 

2.744 
3.706 


1500 
1500 
1500 
1500 

• • • • 


• • • • 

• • ■ • 

■ • • > 

• • ■ • 

3000 



Thi9 in/ormatiofL 9yippl0m0nt9 that on pa^ee 73« 76 and M to 7< 
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Pipe Jolftts 



dHMM 



M6fi'83 



« J 




Fig. 216 



> A' 



Illustration from "corrected drawing showing'typical section of 

"NATIONAL" Dry Kiln Pipe Coupling and Joint 

(For list of sizes, dimensions and weights, see pages 37 and 596.) 



,1.. 




Fig. 217 
IlltistraCloii from cotfeeted drawing showing typical section of a 
; ' ".NATIONAL " Matheson Joint 
(For list pf sizes^ dimensions and weights, see 9ag4 4a.) 



•(. /» -r t 




Fig. 2181 



Typical Section of "NATIONAL" Amfiit}ilia Pip* CotlpUiig' and Joint 
(For list of sizes, dimensions and.weii^te, S66 patfe' 597.) 

Directions for Making Tight Joints — Before screwing lengths of pipe^ 
together, see that threads on pipe and in couplings (also recesses in the 
ends of couplings) are thoroughly cleaned and free from damage spots. 
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•Stknddrd 'Specificati'cytik 
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STANDARD j^PECIFICATlpNS V 

FracJticaJily all the . speci^catiqns appearing in the 
Z913 edition of the Book of Standards have been 
modified more or less and are now void. Spedfica- 
tions represent practice or rtquitemeiits ^»iiich con- 
stantly change with the progress of the aft, so that no 
attempt' h£(8 been made In thlti appendix to include 
revi^d specifications. 

All* specifications" "covering products^ ©f Katiohal 
Tube (Company are pi^inted in Ipose leaf form and 
.'- copies o£ any or all of the latest specifications will he 
sent upon request to .the General 'O^ces.of National 
Tube tompa'ny, Frick Building, Pittsburgh, Pa., or 
to any of the District Ofiices. 



.i <■ i.'" ■ . ' '- • M J '. 
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This information supp^^menU thatonpage»8»'.toi06;an9d^^»\\ 



626 Wind Loads. Sleet, Ice and Snow 

IHND LOADS. SLBBT, ICE AND SNOW 

The rules of page 1x7, etc., are based on strength at elastic limit and 
may be the most appropriate, but other rules of loading are much ap- 
proved, as. for example, the following: 

W. R. King gave account of destructive sleet storms in Oreooii (see 
Engineering Record, March 8. xpz3, page 971). and recorded measures 
of thickness of ice (sleet) which justified the rule that the diameter over 
the sleet is closely z.8i times the fourth root of the diameter of the ^rizc 
(both disimeters in inches). 

' The Joint Committee on Overhead Construction (Trans. N. B. L. A., 
191 1. Vol. zz, page sax), recommended design on the basil at K-inch thick- 
ness of ice and a wind pressure of eight pounds per square foot of area. 

The same rule is recommended by the American Electric Rallipyay 
Association, Proceedings ^9x3, page 143. 

Pender's Electrical Engineer's Handbook, page 1688, states that the 
following are recommended: 

(a) No ice but 15 pound wind. 

(b) Ice yi inch thick and 8-pound wind. 

(c) Ice K inch thick and zz-pound wind. 

On the same page. Pander notes that important structures have been 
designed to stand 6>pound wind with H inch thickness of ice. 

In the above, the wind pressure should be reckoned on an area equad to 
the diameter (over ice, if any) by the length, both in feet. It will be 
noted that rule (a) and the rule on page xx7 yield indentical results w^hen 
ioe and surging are ignored. 

The German I. E. E. state that wind pressure to the extent of ao.5 
pounds per square foot on the projected area should be allowed for, and 
that ample margin should be left for snow deposits 
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Wiou^i; mij^ iSia^^'biipe lYipples 
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WBbijGHt PIPE BENDS 

tith regard to wrought pipe bends appU^9«oly>t#^iMk<^«Mling. , 

SynlMd&u.iiJWlll be tioticetti<tfa4i tbdi-e are varioue symbbte' bhown on 
he dilsWii«it'<Mi ^^ 165. ^^-th^ip^^re iiy be diarega^ed with the ez- 
eption of the symbol "R." Advisable Radius to whidi reference is made 
\ table on page 163. 



Wrought Pipe Nipples 



iife ITl. 

The lei 

wl 
factureri 
016. New York, N. Y. 



lengU^ of Close Nipples should be changed as shovQ in the list 

- y - 

s on Standardizatioi^ of Fittings and Valves^ qn April 19, 



dow. whidii conforms tothe standard adopted by the Qommittee of 
hnufacti 



=;a3: 



PipeSitt 



Len^lh of 
CloseNippIe 



Pipe Size 



length of 
Close Nipple 



I 



is 

3 • 



I 



2 
aH 



3H 

4 

4H 

*l 

6 

7 
8 

9 
zo 

12 



a| 
a' 

aj 

*}^ 

4H 



ftit 4n/ormation attppi«m«nts tfc«t on pa^«« i6», d«5 utid Ttl 



WroMgbt Casing Ntuptos 



Page 174 



Wroui^t Casing If Ipplea 



We give below Uie length of Cloae and ^ort Casing Nipples, sises a to 
15K inches, inclusive* These are made from the lightest weight of Stand- 
ird Boston Gasfaig, and with the ftandai^ ncmber of thrdads pcir huA for 
:hat weight, tmleds o^hMh^se'otdered. 



.Csaiiia 

. sifc, inches 


. Totallca^ 


. TiAalJeticCli 


close nipple, inches 




a 


2K 




2H 


2K 




2H .. , 


I • j*^ »• ' 


« w 


2H ^ 






3 


2M 


- 


■ :SH 


'»^ 


■ 4 


' ^ 


«K 


^ 


.-• sK •■' 


••a^" 




4 


3 


4 


4K 


3 




4H 


3 




4K 


3 


~ -^ 


5 


3 ••' ■ . 




sA 


3 ' 


* ^ 


sH 


3 


# 


6K 


3X 


4H 


. 6H 


3^ 


4H 


7K 


sH 


4>i 


1H 


3K 




8K 


• 4 1 




. 8H 


4 


p 


9H 


4 


S>^ 


loH 


4K 


sH 


uH 


4>^ 


5>< 


12H 


5 1 


6 


13K 


5 


6 


14K 


SH 


6H 




^^ 


6K 



ti9 information auppiements tJuit «m« po0r«.^<^. 



Wof king 'Barrels 62' 



WORKING BAEBELS 

Present foot note reads: 

"All Working Barrels are thread^ 14 threads per 
inch.'* 

This flhoiild read as foUowai 

"2 and aM'iach Working Barrels ar<i threaded iiK 
threads per inch." 

"3 and 4-incb Working Barrels are threaded 14 
threads per inch. ' ' 
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This information ay^piements rthal.on page m 
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630^ Internal Fliad Pi^s\uresior Standard Pipe 



, '[ .^ ' -' \>N 



The ioUpwing tal^M showing, .tli^ '.'Jnteroitl Fluid 
Pressures for Standard, Extra Strong, Double Extra 
Strong Pipe and Standard Boiler Tubes and Flues 
supplement the informatlott on "l^iiengtH iaf Commer- 
cial Tttbqs, Pipea And Cylmders to Resist Internal Fluid 
Pressures," which appears on pages 2x2 to. 296. 
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internal Fl«nd Pi«ssur»' for SUBbdard Pipe 



6» 



Is 
■* S. 

II 

a ^ 

•3 ff 



I 



M..4 

II II 



CO •^ 



a 



s 






M S 



1 



« .§.9 



A 



O 

II 
Is 

CO v> 

OH 

n II 

C3^ 



1 



if 

•8 



i 

•s 






MS I A 






??f?i(iHS«i 



• ■••••• 

• •••••• 

• •••••• 

««■•••• 

• . • . • • • • 

• ■ ■ ■ • » • 



4n 






I 



4n 



IF 



t 



f55§KUI€*ll'5HS5l5?8.S?€«'5 



iiiiismH 



»a m m m m 



«fM ^#«#«f)M OOO MO 

MflMMMMMM 



• »•_ •-.•».... 

••■ • ■_• • • ■ •!•■••• 

■ ••••■■•••••••■a 

• '••■••••■•••••^•« 

•■•^■■■••••••••«*^ 

• -«•■•••••■•■•■••« 

(••••••••••'••••a 

• •'■••••■••••••••4 



b 

I 

"8 




J|f& 



nil- 



nip I & 



I 

I' 



& 



I 












-"a I 

e- 

Si 
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tr-r 
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PURIFICATION OF BOILER WATm 

iThe intfOductiO'n to an article by P. M. LaBach* in Railway Master 
'echanic, May, 1914, on "Pyrificatiort of Water for Locomotives" forms 
good prefacfe to a study of boiler water, and is quoted below. A study 
the whc^e attlcle, which st>ace will not permit of reprinting here,' will 
^eli repay the reader: 

"Scientific investigatioti teHs us that pure water practically does not 
Ldst In nature. Snow and rain 'water in falling aboo^b the gaseous eiib- 
tances in the air. These are usually carbonic acid, . nitric acid» and : 
mmonJa. In addition to thia, water is a weakly oxidizing agent itself. ' 
iome of the iinpurltie(»> «ieha»«a£boiue add. aid in dissolving a fuimber of 
nbstancea which are found in ordinary soil. A further addition of carbonic 
to furfacemaOer on;its ymv^ into the earth is made by absorbing d^cay- 
vegetable matter. Having acquired acid properties, the water readily , 
rba various mAnerattsubttances which are found in ordinary soils,; 
dudlng salts of lime and magnesia. When once dissolved^ these sub 
are eolorlessi ias a rale, and do not make their presence Imown 
i!lnstom lias isven-the term 'h^xiness' to the amount of salts in solution ( 
od we have 'total hardness,' 'temporary hardnxfss/ etc.- now used as) 
technical terms. Table I shows the- maximum amounts of different mineral 
nbstances which may be dissolved in pure water. These substances are 
Dund in varying quantities in nearly all water except that caught im-| 
pediateiy ttponfaUiosi! • • ■ 

TABLE I7-S0J,UBJ1ITY IN I U. S. GALLON AT 6o** F, 

!)alcium carbonate, CaCOa ».x grains ; 

::alcium chloride, CaCh 33.3 lbs. 

Calcium sulphate, CaS04 134.1 grains 

iiagnesium carbonate. MgCOs , ......... Doubtful 

Magnesium chloride. MgCh ; 16.6 lbs. 

Magnesium sulphate. MgS04 a.5 lbs. 

Sodium car^oaat^. Na2C0a« .". > x.o lb. 

Sodium chloride, NaCl. ^ > *, 3.9 lbs. 

Sodium sulphate, Na2S04 0.9 lb. 

"As the solutions in the table are for ordinary temperatures, it is appar- 
Rnt that when present in the earth of the neighborhood or in the rocks 
Underneath the surface, that any. supply of water taken from a well or 
running stream is apt to contain impurities in liberal quantities. 

"Rocks are worn away by the mechanical action of heat and freezing 
and are first oxidized, either by the oxygen of the air or by .water. After 
this the hydrates of these substances are formed and solutions are made. 
In addition, there are a number of solutions of acids whi<;h may be either 
organic or. inorganic in origin. These« in combination^ form new sub- 
stances which are soluble in water. The older chemists use the terms 
temporary and permanent hardness in referring to these compounds. 
Temporary hardness was understood to be the difference betyreen the total 

*AflS*t Engineer. C. R. I. A P. Ry, Member A. S. O. E. vid A. R. E. A. 
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hardness ai^d pfirqiafien^.barKiUieas^ wt^ile permanent liartlnesq was that por- 
tion not precipftatecf bybofUng. The effect of bofllng is te> drive off the 
carbon dioxide and precipitate, the carbonates. In a great many of th6 
reports, however, only the total hardness Is given. The different units 
and their method of calculation properly belong to unabridged editions 
of books on this subject, but for reference the standard units are found 
in Table 11. 

TAPLB II<r«TANDARDS OP HARDNESS 

"•Genna&i Ofie degree of lardness is the solutlim of one (x) part calcium 
eockle <CaO) hi z 00,000 parts of water, or .01 gnun in one litre. 

**Freiid»s One degree of hafdness is the solution of one (i) part caU 
ciura cavbeoate (ObCOb) in 100,000 parts of water, or .ox gram in one 
litre. * 

"Bngllsli! One grain of caldtim carbonate per 'Imperial* gallon of 
70,000 giauiB. 

*^Amerlcatt: One grain of caldum ■ cat1>bttate per 'U. S.* gallon of 
5S,38t grahis. 

''The Amerioan and English standards axe in the same unit as the 
'Fvench, CaiOOs and in the proportion 59,381:70,0007100,060. One| 
degiee of 'French standard for hardness equals t.70 degrees of the German. 

*'Oiie degree of French standard- for Hardness equals 1.79 degiees of the 
Genaaa. 

"There are innumerable sabstancee found in water polluted by sewage 
and mill-waste, but each forms a separate problem and no general rules 
can be applied. 

"The impurities found In water may be classified thus: 

*' I. ■ Suspended matter: 
. (a) Organic matter, 
z. Animal matter, 
a. Vegetable matter, 

3. Micro-organisms. 

4. Algae, 
(b) Inorganic matter: 

X. Mineral matter^ 
a. Mineral oils, 
3. Clay, 
< 4. Sand, 

• 5. sni. 

"II. Dissolved substances: 

(a) Gases, s 
X. Oxygen, 

2. Carbon dioxide, 

3. Chlorine, 

4. Hydrogen sulphide. 

5. Ammonia. 

(b) Solids 
i. Organic, 

' ' '2. laorgsinie. 



' Removed by Mechanical 
Filtration. - 



Jiemoved by heating or preci- 
pitated by chemical reagents. 
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M " Boiler. iwalerft are usually divided into four classes, when, reference is 
inde to the soluble impurities which cause trouble when in solution, these 
lipiiiltie* bdnc (i^ Incmstinc solids, (a) Inert subtances. (3) Corrosion 
l^bfftances, (4) Substances causing priming and foaming. . 

^ *' tncrusting solids are those which form a coating or scale in the interior 
I the boiler through the action of either the heat or pressure. They are 
toually of two kinds, those forming hard scale or those forming soft scale. 

"Inert substances are those which are harmless and have no action 
in the boiler. Their only effect is to raise the temperature of the boiling 
M>int. (3) and (4) are usually called non incrusting substances. They 
ae defined as follows: 

I "A coROshre substsmbe is oite which cavfles deteiioimtioB of the steel 
)t the boiler either by chemical or electn>lytie aetiofi. 

'A boiler ts said to prime When water is carried as st6am*bubbles. with 
dteaiii up through the water t6 its surface, a^nd may be considered as 
InflT the entire deptH^of the water in a boiler.' 

'Foaming is the result of suspended impurities in the water which, 
to its surface in a more or less dirfy condition and form a scum. Pure 

rater cannot produce foam; steam from a boUer which foams is dryer than 

bat fxonDi a boiler which primes.' '■' 

If serious trouble is apprehended on account of scale and deposits in the 
ter, and this- water is the best available in that locality* the services 
a chemist experienced in investigating water troubles should be engaged. 
ost of the large water purification companies have well equipped labora- 
Ties and experts. It would be well to get the opinion of two or thxee 
experienced concerns making a specialty of boiler water treatment where 
there is much at stake and the water is of doubtful quality. 

A water which is ideal in respect to incrusting foreign matter may be 
very corrosive. Should serious pitting of ti^e tubes develop, it would be 
jwdl to keep in mind that this is often a very complicated problem. Tubes 
may now be obtahied K^ich iM^'ts un||>tni' as ^tif el can be made «nd yet 
under certain conditions local corrosion or pitting will take place. The 
following suggestions may be used as a guide in tracing the causes of such 
trouble. 

I. Note whether the pitting is scattered or confined to ciertain 
portions of the tube. Have the m«tal analyzed and examined on 
polished cross sections as to its uniformity. (National Tube 
Company maintains a well equipped laboratory for making 
such investigations. This service is free of charge to all users 
of "NATIONAL" products.) 

II. In some waters, homogeneous metal will be pitted on account of 
the electrical potential difference between the mill scale on the 
surface, and the metal underneath. The action will be stronger 
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the more electrolytic the water ii/dependkii oil tiie pre«en( 
of certain soluble salta. ' 

A good plan in such cases is to remove the mil! scftle by p 
in dilute sulphuric acid and thoroughly* wa^faig the ml: 
fInaUy in lime water before inserting; ,the tubes into the boiler. 
This will usually lessen the pitting considerably but may 
be necessary if other precautions referred to below are follow 
out. 

III. See to the feed water heater^~o«yf«n and carbonic acid in solutun 
are the most frequent causes of corrosion. The action of thei 
gases is not direct, but it is nevertheless essential to continue! 
corrosion that oxygen be present. For this reason open fee 
water keaien are preferable 'and vShOuldiM v»eU vented and ru: 
regularly at atempemture of i^s^ F. or higher; 

■ IV. If the foregoing conditions hs^ve beep complied with, as far 
. possible, and you still have trouble it Ip time to call in a 
Mrater expert to advise on w»ter. treatment. The water shoi 
be maintained slightly alkaline but it is important that 
alkalinity be controlled, within certain limits. The wat 
treatment necessary for removing scale forming matter wU 
usually eliminate or at least lessen corrosion. 'The experience 
of railroads and others who have put in watier softening plants 
is practically unanimous ofi this point. 

In' tondtisioh, remember thtit— • 

' **A steam-boiler is a steam-geiltarator. not tt place for chemical 
reactions." 

"The only 'compound ' to piit into a botler is clean and soft water. 

Avoid quack remedies." . i; f : 

"Oxygen, when free in boilers, is a most destructive element." 

For further study of this sul^ject we refer you to Wm. W. Christie's 
work on "Boiler Waters" (D. Van Nostrand Company, New York City). 

^n* 381 KmTEE'S FOEMULA 

Yhis formula now reads 

S » slope — head + length, 
measured in a straight line from end to end. 

'This fbrmola rfionld be dhanged to read 

S "-'slope ••head + leniith. 
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lAMM olHiMd in IHpe by Frictfoii. 
Btted om Goie*« FoKmula (aee page 289) 

Vtloclty in feet per second. 

ItoN of h«ad by friction in feet per too foot length of pipe* 

Diadiarge in cubic feet per minutei 
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Bdaed ov Gov's Fonnula (see page 389) 
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H *" Loss of head by friction ia feet per loo foot length Of pipe. | 
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•SOX 


567. 


.476 


6a8. 


.453 


693. 


S.O 


.641 


419- 


.603 


473- 


.569 
.6x2 


530. 


•339 


591- 


.5x3 


654 


.488 


7»2. 


5-9 


.688 


436. 


448 


492. 


SSI. 


.580 


6x4. 


55 1 


68x. 


.524 


750. 


n 


.738 


452. 


.694 


SIX' 


,656 


573. 


.621 


638. 


.590 


707.. 


.562 


779- 


.•q 


469. 


.742 


S30. 


.701 


594. 


.664 


662. 


.631 


733- 


.601 


808. 


5-8 


486. 


.792 


549. 


.748 


6X5. 


-709 


685. 


.673 


759. 


J641 


837., 


6.0 


.896 


503. 


.843 


567. 


.796 


636. 


.754 


709. 


.7x7 


785. 


.683 


866. 


6.5 


1.03Q 


545. 
586. 


.978 


6x5. 


.924 


689. 


.875 


768. 


.831 


851. 


.792 


938. 


7«o 


1.193 


X.123 


66a. 


x<a6o 


74a- 


1.004 


837. 


.954 


916. 


.909 


iOIO. 


li 


1.357 


628. 


1.277 


709. 


x.3o6 


M' 


1.143 


886. 


Z.085 


962. 


1.034 


X082. 


X,S3i 


67a 


X.441 


757. 


1.36X 


848.. 


X.289 


945' 


X.225 


1047. 


1. 167 


1x55. 


8.5 


1,7x6 


71 2> 


X.615 


804. 


1.525 


901 


1-445 


xoo4> 


1.373 


11x3. 


X.308 


X237. 


« 9^ 


X.9IX 


754. 


I-7W 


?*s- 


'•J8« 


954. 


x.6xo 


1063. 


X.S29 


1x78. 


X.456 


1399. 


0'5 


8.II7 


796. 


X-993 


898. 


X^S 


X007. 


1.783 


II23. 


1.694 


1244. 


X.611 


1371. 


10.0 


2.33S 


838. 


2.196 


946. 


a.074 


X060. 


1.965 


xi8x. 


x^7 


1309. 


1.778 


1445^1 

1 


« 
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L06S of Head in Pipe by Fricttoii 






Loss of Kstd ia Plp« by Frictioil (Cobtinued) 






Based on Cox's Formula (see page «8o) 






V «■ Velocity in feet per second. 








H » Loss of bead by frfctkm in feet per 100 foot length of pipe. 




1- Discharge in cubic feet per minute; 




* 

I.O 


Inside diameter oi pipe in inchrs 


■ 


10 


XX 


13 


13 


Z4 


X5 


H 


Q 


H 

.053 


Q 
39.6 


H 


Q 


H 


Q 

55.3 


H 





H. 


Q 


.058 


3«.7 


X>4Q 


47-x 


.045 


XJ42 


64.1 


•03c 


8C4 


1.2 


.081 


39.3 


.074 


47.5 


.068 


56.5 


.063 


66.4 


.058 


fr-o 


.054 


1.4 


.107 


45.8 


.097 


55-4 


.089 


66.0 


.082 


77.4 


.076 


89.8 


.07X 


103- 


1.6 


.135 


5«.4 


.123 


63.4 


.113 


75.4 


.104 


88.5 


.007 


103. 


.090txi& 1 


1.8 


.166 


58.9 


.151 


7«.3 


.139 


84.8 


.138 


99.5 


.1x9 


X15> 


.IIX 


133. 


2.0 


.200 


65.4 


.182 


79.2 


.167 


94.3 


.154 


XIX. 


.143 


X8& 


•133 


147. 


2.2 


.236 


72.0 


.3X5 


87.1 


.197 


X04. 


.X83 


133. 


.169 


141. 


a 58 


163. 


2.4 


.«75 


2*5 


.350 


9S.O 


.339 


1x3. 


.3X2 


133. 


.107 


154. 


.184 


177. 


2.6 


.317 


85.1 


.388 


103. 


.364 


X33. 


.344 


X44. 


.336 


X67. 


.3X1 


19Z. 


2.8 


.361 


9X.6 


.328 


III. 


.30X 


132. 


.378 


155. 


.358 


x8o. 


.341 


306. 


3.0 


.408 


98.2 


.371 


119. 


•340 


X41- 


.314 


166. 


*393 


193. 


.272 


331. 


3.2 


.458 


105. 


.416 


X37. 


.383 


ISX. 


.352 


^11 


.327 


305. 


^05 


336. 


3.4 


.5x0 


IXZ. 


.464 


13S- 


.425 


160. 


.393 


ihs. 


.365 


3X8. 


.340 


350. 


3S 


S^S 


1x8. 


.5x4 


US- 


.471 


170. 


-435 


199. 


.404 


33X. 


•377 


365. 


3.8 


>633 


124. 


.566 


150. 


•SI9 


179. 


.479 


31 0. 


•445 


^44. 


•41 5 


38a 


4.0 


.683 


X31. 


.621 


158. 


.569 


188. 


.526 


331. 


.488 


257. 


.456 


295. 


4.2 


.746 


137. 


.678 


166. 


.633 


198. 


.574 


333. 


.533 


369. 


.408 


309. 


4.4 


.8x2 


144.. 


.738 


174. 


.677 


307. 


.635 


243. 


.580 


383. 


.541 


^#^* 


4.6 


.880 


I5X. 


.800 


183. 


.734 


3X7. 


.677 


254. 


.629 


295. 


.587 


339. 


4.8 


.951 


157. 


.865 


190. 


•793 


336. 


.732 


365. 


.680 


30$. 


.634 


353. 


S.0 


1.025 


X64. 


.932 


X98. 


.854 


336. 


.788 


277. 


.732 


321. 


.683 


368. 


5.4 


i.roi 


170. 


1. 001 


306. 


.9x8 


245. 


.847 


388. 


.787 


334. 


.734 


383. 


S.4 


1. 180 


177. 


1.073 


214. 


.984 


254. 


.908 


299. 


843 


346. 


.787 


398. 


5.6 


1.262 


183. 


X.X47 


233. 


X.OS3 


364. 


.971 


310. 


.901 


359^ 


.841 


413. 


5.8 


1.346 


190. 


1.224 


33a 


1. 133 


273- 


X.036 


321. 


.963 


372' 


.398 


427. 


6.0 


X.433 


196. 


1-303 


338. 


X.I94 


283. 


1.103 


332. 


X.034 


3^5. 


.956 


442. 


6.S 


X.663 
1.906 


2x3. 


1.5x1 


357. 


1.385 


306. 


X.379 


359. 
3B7. 


1.188 


417. 


X.108 


470. 


7.0 


229. 


1-735 


377. 


1.590 


330. 


X.468 


1.363 


449. 


X.273 


S15. 


7-5 


2.X71 


245. 


1.973 


397. 


X.809 


353. 


X.670 


415. 


1.S51 


481. 


1-447 
1.633 


HJ: 


8.0 


3.450 


262. 


3.227 


317. 


3.043 


377. 


X.885 


44a. 


1.750 


513-. 


8.5 


2.746 


278. 


2.496 


337. 


3.388 


401. 


3.iia 


470. 


i^^I 


545. 


1.831 


536. 


O.d 


3.058 


295- 


2.780 


356. 


3.1(49 
2.833 


434. 


3.353 
3.606 


498. 


8.185 


577. 


3X>39 


663. 


OS 


3.388 


311. 


3.080 


376. 


448. 


525. 


s.420^ 


609. 


2.489 


599. 


iO.O 


3.733327. 


3394 


396. 


3.111 


471. 


3.873 


553. 


3.667 


641. 


736. 
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LoM of Head in 9ip« hj SMptkMi' (Cdtitinoed) 
Bdned oma Gov's Fonmila' ^eepaft -96#} 

V <■ Velocity in feet per second. ^ 

H «» LoM of liead by friotiont ia feet ver lOo fo6t length c>f pipe. 
Q — Disdiarge in cubic leet per iiiiaute. 





Inside diameter of pipe in inches 


» 


i6 


17 


18 


19 


20 


21 




H 


Q 


H 


<?.' 


H 


X06. 


H, 


0. 
118. 


H\ 


0. 
131. 


^.. 


Q 

144- 


I.O 


.036 


83.8 


^34 


04.6 


.032 


.031 


X>39 


.028 


1.2 


.051 


XOl. 


.0^8 
.003 


1x3. 


.045 


127. 


»043 


142. 


.041 


157. 


•Q39 


173. 


1-4 


.067 


117. 


X3a. 


.059 


X48. 


.056 


165. 


.OS4 


X83. 


.051 


303. 


1.6 


.085 


134. 


.080 


151. 


•07s 


170. 


.07 X 


189- 


.068 


aop. 


.064 


331- 


Z.8 


.104 


I5X- 


.098 


X70. 


.1992 


X9I. 


.088 


3x3. 


.083 


236. 


.079 


260. 


2.0 


J as 


168. 


.1x8 


X89. 


.XXX 


2ia. 


.105 


236- 


.xoo 


262. 


.09s 


389. 


2.2 


.148 


184. 


.139 


208. 


.131 


233. 


.xa4 


260. 


.1x8 


288. 


.1X3 


317 


2.4 


.172 


20X. 


.X62 


227. 


•153 


254- 


.145 


384. 


.138 


314. 


.131 


346. 


H 


.ig8 


2X8. 


.x86 


246. 


.176 


276. 


.167 


.307. 


.159 


34Q. 


.151 


375. 


2JJ 


.226 


235- 


.213 


26s. 


.*>! 


397. 


.190 


331. 


.181 


3<>7. 


.172 


404. 


3.0 


.ass 


2I8! 


.2AO 
.209 


284. 


.aa7 


3x8. 


.^S 


354- 


.304 


393- 


.194 


433- 


3.9 


.286 


303. 


.454 


339- 


.341 


378. 


.8^9 


419- 


.ai8 


462. 


3*4 


.319 


285. 


.300 


322. 


.a84 


360. 


.269 


402. 


•355 


445. 


.343 


491. 


3-5 


•353 


302. 


r *333 


340- 


.314 


38a. 


.298 


425' 


.383 


471. 


.269 


539. 


3.8 


^8q 


318. 


.366 


359. 


^46 


403. 


.338 


449. 


.3x2 


497. 


.397 


548. 


4.0 


.427 


335. 


.402 


378. 


.380 


4*4. 


.360 


473- 


.342 


524. 


.325 


577- 


4.2 


.466 


35a. 


•439 


397. 


•415 


445. 


.393 


496. 


.373 


5.50. 


.35s 


606. 


4.4 


.508 


369. 


.478 


4x6. 


.451 


467. 


-4a7 


Sao. 


.406 


576, 


.,187 


635. 


4.6 


•SSO 


385. 


.5x8 


435. 


.489 


488. 


.463 


543- 


.440 


603. 


.419 


664. 


4.« 


•595 


40a. 


.560 


454. 


t529 


5309. 


.50X 


567. 


.476 


628. 


.453 


693 


S.0 


^^ 


419. 


.003 


473. 


.569 
,6X2 


530. 


•339 


501. 


•S13 


654. 


.488 


733. ! 


s.« 


.688 


436. 


.64S 
•094 


49a. 


ssi. 


.580 


6x4. 


.551 


68t. 


.534 


7 SO. 


5^4 


.738 


45a. 


Sxx. 


.656 


575. 


.63 X 


6318. 


.590 


707, 


.562 


779- 


5X» 


:iS! 


460. 


.742 


S30. 


.701 


594. 


.664 


66a. 


jSsi 


733. 


.601 


808. 


5.8 


486. 


.792 


549. 


.748 


615. 


-709 


685. 


.673 


759. 


ii4l 


837. 


6.0 


.8g6 


S03» 


.843 


567. 


.796 


636. 


-754 


709^ 


.717 


785. 


.683 


866. 


6.S 


1.030 


^Ji: 


.978 


6x5. 


.924 


689. 


•875 


768. 


.83X 


851. 


.792 


938. 


7.0 


i«X93 


x.xa3 


66a. 


i<a6o 


74a. 


1.004 


8a7. 


.954 


916. 


.909 


1010. 


l^ 


1-357 


6a8. 


1.277 


709. 


x.ao6 


Z^5- 


X.X43 


886. 


X.085 


983. 


1. 034 


X083. 


8.0 


i,S3i 


67a 


1.441 


757. 


x^36x 


848, 


i;a89 


945. 


1.235 


1047. 


1.167 


XI55- 


8.5 


1.716 


71a, 


x^6i5 


804. 


liSas 


90f. 


1.445 


1004. 


1*373 


XXX3. 


Z.308 


1337. 


0^ 


I.91X 


754. 


x.799 


§*;♦ 


1.699 


954. 


x.6xo 


xo63^ 


1.539 


XX 78. 


1.456 


1399- 


0'5 


2.XI7 


796. 


1.993 


808. 


1.88s 


X007. 


1.783 


1X23. 


1.694 


1344- 


X.613 


1371. 


10.O 

> 


2.333 


838. 


a.196 


946. 


2.074 


X060. 


i*96s 


xz8x. 


1367 


1309. 


1.778 


I443i 

1 


WH 
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liQSs bf<Head<iii:Pipe by -Fdctton 



1 



Loss of Hwd im^^hrFritAai, 'j^Qdhtmmd) 




Based on Cox's Formula (so&pag^ aS0) 




« ** Vdodtyr in feet per second.. 




A m Loss of bead by xriction ivfieet per coo foot kaigth of inpe. 


Q » Discbarge in cubic leet per mfaiit4». 


• 






.iaside <fisnwter 0^ pipeiii^ inches 


) 


33 


» 


aa 


24 


\ 


26 

• 


■, 28 


3C 


'\ f 


H 


Q> 


a 

.0*4 


Q 

zS8. 


B 
.022 


Q 

22Z. 


H 


0> 


.0x9 




995. 


H 
.oz8 


Q 


Z.0 


.0»7 


158; 


35«. 


X.fl 


.037 


190. 


^34 


226. 


.031 


265. 


.099 


308. 


.027 


353. 


.025 


4*8, 


1.4 


.049 


222. 


.045 


264. 


.04X 


3ZO. 


.038 


359. 


.036 


4x2. 


.032 


400> 


1.6 


.o6a 


253. 


.056 


302. 


.052 


354- 


.048 


4rz. 


.045 


471. 


.04X 


S70. 


Z.8 


.076 


28s. 


.069 


339' 


.064 


39»- 


.050 


462. 


.055 


530. 


.050 


641. 


3^ 


.091 


3*7- 


.083 


377. 


.077 


44^. 


.i07i 


5I3- 


.067 


5S0. 


.o6x 


7x3- 


2v2 


.107 


348. 


.098 


4x5. 


.091 


487. 


.084 


5<i4. 


.079 


648 


.072 


784. 


a.4 


.195 


380. 


.115 


452. 


.x'o6 


531. 


.098 


6x6. 


.092 


7^! 


.083 


8S5. 


4.6 


.144 


412. 


.Z32 


490- 


.r22 


575^ 


rfX3 


667. 


.zo6 


766. 


.096 


927. 


2.8 


.164 


443. 


.151 


528. 


.X39 


6z^. 


.<29 


7x8: 


■.zao 


825. 


.xog 


998. 


3.0 


.x86 


475. 


.Z70 


565. 


.XS7 


664. 


.146 


770. 


.X36 


884. 


.Z24 


io6g. 


3.» 


.ao8 


507- 


.Z91 


603. 


.X76 


708. 


.164 


821^. 


.t53 


942. 


.139 


1140. 


3«4 


.232 


539- 


.2x3 


64X. 


.X96 


752. 


.Z82 


872. 


•'2S 


lOOX. 


'^SS 


1213. 


3.6 


.257 


570. 


.236 


679. 


.2x7 


796. 


.202 


924. 


•.x88 


1060. 


.171 


X383. 


3.8 


.283 


60a. 


.260 


7z6. 


.240 


84X. 


.223 


975- 


.208 


1 1x9. 


.X&9 


1354. 


4.0 


.3x1 


634. 


.285 


754- 


.263 


885. 


.244 


X016. 


^28 


XI 78. 


.207 


1435. 


4^7 


.339 


665. 


.311 


793. 


.287 


929. 


.267 


X078. 


.249 


X237. 


.^26 


1497- 


4.4 


.369 


697. 


.338 


829. 


.3x2 


973- 


JI90 


XI 29. 


.27X 


1296. 


.346 


1568. 


4.6 


.400 


729. 


.367 


867. 


.339 


1 01 8. 


^ .3x4 


1x80. 


.293 


1355. 


.267 


1639. 


4^8 


.432 


T^o^ 


.396 


905. 


.366 


Zo6^2. 


'i40 


X23'*. 


3X7 


X4t4. 


.a88 


1711. 


S'O 


.466 


792. 


.427 


94a. 


.304 


zzod. 


.366 


1283- 


.342 


X473- 


•31 X 


X7S3. 


5* 


•SOI 


824. 


.459 


980. 


.424 


1x50. 


'393 


i334'- 


►367 


X53^- 


.334 


x8S3. 


5-4 


.537 


§55. 
887. 


.492 


1018. 


.454 


x*oy. 


.422 


1335. 


•393 


159*. 


.358 


X924. 


5.6 


-.574 


.526 


1056. 


.485 


"39. 


'.451 


X437. 


.421 


X649 
X708. 


.382 


X9g6. 


5.8 


.612 


919. 


.561 


I093' 


.5x8 


1283- 


'.48X 


X488. 


.449 


.408 


2067. 


6jo 


.652 


950, 


.597 


ZX3T. 


.55 X 


15*7. 


.512 


1539^ 


.478 


X767 


.434 


3x38. 


6.S 


.756 


logo. 


.693 


1225- 


•639 


1438. 


•594 


x668. 


.554 


X9X4- 


.504 


23x6. 


7.0 


.867 


1Z09. 


795 


X3X9- 


.734 


1549- 


.68t 


1796. 


.636 


2062. 


.57* 


3495- 


7-5 


.987 


1x88. 


.905 


14x4. 


.83s 


x6s9- 


'.77s 


i924. 


..724 


2209. 


.658 


3673. 


8.0 


1.1x4 


1267. 


Z.02Z 


1508. 


.942 


X770. 


.875 


3053. 


, .8x7 


2356. 


.74* 


3851. 


8.5 


.1.248 


1346. 


' X.J44 


1602. 


Z.056 


X880. 


,98z 


2x8x: 


4»5 


2503. 


^2 


3035. 


9^0 


1,390 


1425- 


X.274 


1696. 


' Z.Z76 


X9ffx. 


Z.092 


2309. 


it.ax9 


2651. 


♦927 


3307. 


95 


1.540 


1505. 


Zwpl 


I79r. 


1.303 


2102. 


x.axo 


2437. 


Z.X29 


9798. 


Z.027 


3386. 


zao 


1.697 


1584. 


Z.S56 


188$. 


1.436 


221a. 


».333 


2566. 


lw244 


2945. 


Xki3i 


3564. 
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' U>mot H«ail in ^ipeh^^siA^sm <C(mcIuded) 
Based oa Cox's Formula (lee page- aS^) 

9 «» Velocity in feet per second. 
H a Loss of head by friction in feet per loo foot length of pipe* 
Q — Discharge in cubic feet per minutei 




X.O 
X.3 

1.4 
1.6 
Z.8 

a.o 

3.2 
2.4 
2.6 
3.8 

3.0 
3.3 

3-4 
3.6 
3.8 



Inside diameter of pipe in inches 



36 



.016 
.023 
.030 
.038 
.046 

.056 
.066 
.076 
.088 
.100 

.113 
.127 
.142 
.157 
.173 



4.0 


.190 


4.2 


.207 


4.4 


.226 


AJ(> 


.245 


4.8 


.364 


S.O 


.285 


s.« 


.306 


54 


.328 


5.6 


•351 


5.8 


•374 


6.0 


.308 


6.5 


.463 


7.0 


.530 


7/S 


.603 


8.0 


.681 


8.5 


.763 


go 


.850 


9.5 


.941 


lO.O 


1.037 



.424. 

^59- 

594. 
679. 

7*3- 

848. 

933- 
1018. 
1103. 
1188. 

1372. 

1357. 
1442. 

1527. 

16x2. 

1696. 
1781. 
1866. 

1951. 

2036'. 

2I3t. 

3305. 
3390. 

2375. 
3460. 

2545. 
2757. 
2969- 
3181. 

3393. 

3605. 
3817. 
4039. 

4241. 



39 


42 


H 


Q 


H 

.0x4 


Q 


0X5 


498. 


S77. 


OS I 


597. 


.019 


693. 


027 


697. 


.025 


808. 


03s 


796. 


.032 


934. 


043 


896. 


.0^0 


1039. 


051 


995- 


.048 


"55. 


061 


ao95. 


.os6 


1370. 


071 


1195. 


.066 


1385. 


081 


1294. 


.07^ 


1501. 


093 


1394- 


.086 


1616. 


105 


X493. 


.097 


1732. 


117 


1593. 


.X09 


1847- 


131 


1692. 


.122 


1963. 


■US 


1792. 


-<35 


2078. 


.160 


1891. 


.148 


3194- 


.175 


1991. 


.163 


3309. 


.195 


2091. 


.178 


3425. 


.208 


2190. 


.193 


2540. 


.3s6 


2290. 


.210 


2655' 


.244 


3389. 


.337 


277 J. 


.263 


4489 • 


.344 

.303 . 


3886. 


.383 


9588. . 


3003. 


.303 


2688. 


.381 


3"7. 


.324 


2787. 


.300 


3233. 


.345 


2887. 


.321 


3348. 


.368 


2986. 


.341 


3464. 


.426 


3235- 


.396 


3752. 


.489 


3484. 


.454 


4041. 


■557 


3733- 


.SJ7 


4330. 


.628 


3982. 


.583 


46x8. 


.704 


4231- 


.654 


4907. 


.784 


4480. 


.728 


5195. 


.869 


4729. 


.807 


5484. 


.957 


4977- 


.889 


5773. 



45 



H 



.013 
.018 
.034 
.030 
•037 

'.044 
.053 
.o6i 
.070 
.080 

.091 
.X02 
.113 

.I'26 

.138 

.152 
.166 
.180 
.196 

.3X1 
.336 

'MS 
.36a 
.380 
.299 

.319 
•369 
.424 
.482 

.544 

.610 
.680 

.753 
.830 







663. 

795- 
938. 

X060. 

1x93. 

1325. 
145& 
1590. 

1723. 
1856. 

1988. 

3X31. 

2253. 
2386. 
2518. 

I 

3651. 

3783. 
3916. 
3048. 

3i«l. 

3313. 
3446. 
3578. 
3711. 
3844. 

3976. 
4307. 
4639. 
4970. 

530I- 

5633- 
5964. 
6295. 
6637. 



48 



H 


Q 


.0x3 


754. 


.017 
.032 
.028 


905. 
1056. 

I306. 


.035 


1357. 


.041 
■049 
.057 
.066 


1508. 

1659. 
1 810. 

«96o. 


.075 


2tXI. 


.08s 


2362. 


.095 
.X06 
.X18 
.130 


2413. 
2564. 
2714. 
2865. 


.142 

.155 
.169 
.183 
.X98 


3016. 
3167. 
3318. 
3468. 
3619. 


.214 


3770. 


.229 
.346 

.363 
.380 


3921. 
4072. 
4222. 

4373- 


.299 
.346 
.398 
.452 
.510 


4524- 
4901. 

5655. 
6032. 


.572 

.637 
.706 

.778 


6409. 
6786. 
7163. 
7540. 



^his information replaces that on pages $M to £88 



546 Dischaiging Capacities of Double Extra Strong Pipe 



ReiatiTe Disdhargiflc Caps«itiM of Doable Bztift Stroac Pipe 
Relative Discharge Capacity -« Vlnade Diameter* 



Actual 

Internal 

Diameter 


.353 


.434 


.599 


.896 


1. 100 


I-S03 


.. . J 
1-771 


Nominal 
Internal 
Diameter 


K 


H 


I 


ly^ 


iH 


3 


2K 


V^ 


I.OOO 

3.892 

8.711 

33.838 

39-809 
86.87s 

130.932 
351.662 

385-576 

553-304 

760.687 

1043.796 

1664.653 
2634.339 

3887.589 










H 


I.OOO 

2.238 

6.124 

X0.327 
33.319 

33.637 
64.654 

99.057 
143.148 
195.427 
268.157 

427.662 
674.2IC 
998.751 


1" ■ 








I 


I.OOO 

3.737 
4.570 

9-973 
28.890 

44.236 
63.S18 

I03-79S 
119.826 

191.099 
301.268 
446.287 










iK 


I.OOO 

i.670 
3.644 

5-493 
10.557 

16.175 
33.2x1 

31.9x1 

43-787 

69.832 
HO.OS7 
163.084 


• 


:::::::: :::::•■•] 


iK 


I.OOO 

2.X82 
3-030 
6.352 

9.686 
13.899 

I9.X08 
26.330 

41.817 
65-933 
97-656 






3 

3^- 

3 

4H 
5 

6 

7 
8 


X.OOC 

X.507 
3.897 

4.438 
6.369 

8.756 
13.0x5 

19.X61 
30.308 

44.749 


Z.922 

«a45 

4-226 
5-Sio 
7-972 

11.529 
30.043 
39.692 



Actual 

Internal 

Diameter 


3.300 


3.728 


3.153 


3.580 


4.063 


4.897 


5.87s 


6.«7S 


Nominal 

Internal 

Diameter 


3 


3^ 


4 


4>^ 


5 


6 


7 


8 


3 


I.OOO 

1.533 

3.X99 
3.033 

4.148 

6.6x5 

10,448 

15.448 
















sH 


I.OOO 

X-435 
X-973 

2.707 

4-3x7 

6.806 

XO4083 














A 


X.OOO 

1.375 

1.886 
3.009 

4-390 
7.026 












aH 


X.OOO 

1.373 
1.993 
3.450 

5.XXX 










5 


X.OOO 

1.533 

3-474 
3.734 








6 


X.OOO 

I.S77 
2.335 






.1 


X.OOO 

X.48X 


X.OOO 



hia information supplements that on pages 806 to S09 
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*QiUfttit]r 9t G«9, Site of Fe«d PipM* etc.. Reqimed for Gee BoffiAee 

Table showing w>roximate discharge ci gas of 0.6 specific gravity In i inch 
•traight pipe, for various lengths, in cubic feet per hour, at the pressure of 4 ox. 
equal to 6.9 inches water at the intake and 3.7 02. equal to 6.4 inches water at 
discharge end. 



Leni^th of 


Cubic feet 


Length of 


Cubic feet 


Length of 


Cubic feet 


pipe in feet 


per hour 


pipe m feet 


per hour ; 

i 


pipe in feet 


per hour 


SO 


3SO 


600 


1 

Z04 


x6oo 


63 


too 


247 


V^ 


91 


1600 


S8 


150 


303 


800 


88 


2000 


55 


200 


173 


000 


83 


2500 


SO 


250 


153 


zooo 


76 


3000 


47 


300 


143 


IIOO 


73 


3500 


4a 


350 


136 


zaoo 


11 


4006 


40 


400 


124 


1300 


68 


4SOO 


37 


450 


"5 


1400 


66 


5000 


35 


Soo 


no 


1500 


64 


5280 


34 



For siaes other than one4nch. ase table below, 
tf Qltiidsers for Diadieters Other than One Inch 



Size pipe, inches 


>i 


I 


iX 


iK 


2 


»K 


3 


Ulultioliers. 


.181 


1. 00 


X.80 


Z.93 


502 


10.60 


16.50 





Size pipe, ioches 


4 


5 


6 


8 


zo 


Z2 


15 


Multipliers 


34.XO 


60.0 


050 


108.0 


3SO.O 


Ss6.o 


863.0^ 



Example: Suppose that a gas engine 400 feet away from the main line carrying 
4 oz. pressure requires 350 cubic feet per hour, by inspection of the above table 
it w^Ul be found that one inch pipe under like conditions will deliver 134 cubic feet. 
350 + X24 ■ a.8o. 

B^y inspection of the table it will be seen that z>^ inch is 2.93 greater in capacity 
than one inch and is. therefore, nearest to the required size. 

Gas ezzgines of the type used for pumping oil wells consume from twelve to 
thirteen cubic feet of gas per horse jwwer per hour, larger engines for commercial 
purposes require less gas, about ziine to eleven cubic feet per horse power 
per hour. 

Ten and one-half cubic feet of air are necessary for the combustion of one 
cubic foot of gas. 

Contpansoa of Fuel per Hecse Power yer Hour for Gas* 
Gasoline and Steam Engines 



Gas at 35c 
per xooo ft. 



Commercial gas engine 
Oil country style gas 

engine 

Steam engine with cut 

ofif 

Steam engine without 

cut o£F 

Oil country style steam 

engine 



L 



Cubic 
feet 



9 
13 

40 

80 

130 



Gasoline at 150 
per gallon 



Cost in 
cents 



225 

■325 
1. 
3. 

3-25 



Gallons 



1/12 
x/zo 



Cost in 

cents 



125 
15 



Coal at $2.50 
per ton 



Pounds 



4 

8 
13 



Cost in 

cents 



5 
I 
Z.63 



•From page 002 catalog No. 20. National Supply Company, Pittsburgh, Pa., used 
with their permission. 
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PHe4Tf 

/. P. S. — Iron Pipe Sise. This tienti is mldeadins, iaaamitcli as it ia 
used in the fittings trade to indicate valves and fittings threaded foe 
wrought pipe sizes (either iron or steel). 



Pace 485 

Companum Flange. — A flange suited to connect with a fitting, valve, etc 
Unless otherwise si>ecified. to be faced only and threaded to screw on 
pipe, and conforming with the American Standard* When specified 
to be drilled, the drilling will conform to the same standard unleM 
otherwise specified. 



PageASt 

Grip or Griff Pipe. — The top pipe that is engaged by rotary driving mecfaaa* 
ism to stand the severe strain of driving a rotary drilling stem. 



Page 004 

Rose Head. — ^A sprinkler nozzle 



This information supplements that on pages 477 to 619 
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PUBLICATIONS OF NATIONAL TUBE COMPANY 

"If ATIONAL" BULLBTmS 



' "NATIONAL" Bulletins form an edsUy accessible source 6f the latest 
information regaitdiaff "NATIONAL*' Tubular and allied products, 
because the Bulletins are sent free on request to anyone interested in these 
and like subjects. While each "NATIONAL" Bulletin is complete in 
itself, yet vaiions i^iases of the same subject may be treated in sepalrate 
Bulletins, and therefore two or more may be necessary to secure the 
complete information. For instance: the subjects of Corrosion, Durability 
and Spellerizing of "NATIONAL" Pipe are contained in more than one 
i Bulletin. 

The titles of "NATIONAL" Bulletins and their numbers are given 
below: 

"NATIONAL" BULLETINS 

No. I — Some Recent Developments in Testing Boiler Tubes. 

No. 2 — Corrosion of Hot- Water Piping in Bath Houses. 

No. 3— The Durability of W«lded Pipe in Service. 

No, 4 — Corrosion of Boiler Tubes. 

No. s— "NATIONAL" iPipe for Refrigerating Systems. 

No. 6 — Pipe Threading Dies. i 

No. 7— "N. T. C." Regrinding Valves. i 

No. 8— "?^ATIONAL" Coating. 

No. 9— Some Tests of " KEWANEE" Unions. 

No. lo — ^The Relative Corrosion of Iron and Steel Pipe as Found in Service. 

No. II— History, Characteristics and The Advantages of "NATIONAL" 

Pipe. 
No. I J— Characteristics of " NATIONAL " Pipe. 
'No. 13— "N. T. C.*' Iron Body Brass Mounted Wedge Gate Valves. 
No. 14—" NATIONAL" Tubular Steel Poles. 
No. I s— " NATIONAL " Pipe for Drilling Purposes. 
No. i6 — "NATIONAL" Stationary and Marine Boiler Tubes. 
No. 17 — ^The Manufacture and Use of "SHELBY" Seamless Tubing. 
Xo. i8— "NATIONAL" Reamed and Drifted Pipe. 
No. ig — ^List of Products. 

No. 2o— Index for "NATIONAL" Bulletins Nos. i to 20. 
No. 21— "NATIONAL" Bedstead Tubing. 
No. 22— "NATIONAL" Pipe for Railway Signal Service. 
^o. 23—** NATIONAL" Dry Kiln Pipe. 
No. 24^— The Rise of Steel Pipe. 
No. 25--" NATIONAL" Pipe in Large Buildings. 
No. 26— Autogenous Welding of "NATIONAL" Pipe. 
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'^NATIONAL" BuUetiii Summary 



Nos. 

Conison Data 4 

General Data i6 

. Physical Tests ., . i« x 6 

SpepificatAons . . < ,p . . , . . .^ , « . x 
Stpelleiizing ,•••»•. x^ 

PJEE. '.'NATIQNAL:' . ,(...* 

• Autogenous WfeWlng of . .'" . . . . i6 ' 

Cbkting for Pipe 8 

Dfy Kiln 23* 

Durability (inc. Corrosion) 2, 

3f 4. 5. 10, II, 13 

For Drilling Purposes 15 

For Refrigerating Systems . . 5. 1 1 
General Characteristics ... 11. 13 

In Large Buildings. . 2^ 

Marking "NATIONAL" 

Pipe. . . , it,.n.,.^,ft 

Reamed and Drifts..,.) . . ,,.... z8 

Signal Pipe , . .,..^. ,sa. 

Spellerizing 11,12 



^^-Pirtfcl&tf 

The Rise of Steel Pipe . 



TOLBS,' "NATIONAL" TUBUJ 



prodik:t»,-list of .1 



1 



TUBINa-"J^ATIOI^AL" JBKDj 
STEAib ,..,.a| 



f UBlkG— 'SHELflY" SEAM- 
LESS 



tNIONS, "KEWANEE", 
VALVES • ' H 
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.,:'N, T,,Ci" P.e»cimiing 

INDEX FOR "NATIONAL" BfULLftTlNS NOS. x TO io.. m 

In addition to "NATIONAL" Bulletins, this Company. also published 

from time to time other types of informatory literature, (see Ust following)' 

which may also be secured free of char^^e On request by those whose letter* 

head or activities would, indicate a legitimate use. .There is one .exception, 

only. THE BOOK OF STANDARDS, for which there will be a charge 

of two dollars. , 

"NATIONAL" Pipe 

MODERN >yELDEp PIPE. Book of 32 pages (rK^SK). profuselx 
illustrated with nearly thirty halftone and line engt:avings; also descrip- 
tion of the manufacture, properties and durability of "NATIONAL" 
Pipe. There are .various tables covering summary of results of investiga- 
tions on th^ comparative corrosion of iron and steel in actual service, with 
many conclusive opinions from experts who l^ve coi^ducte<l numerous 
searching investigations and tests. (Edition exhausted;, another being 
prepared.) . . 

STANDARD BUNDLING SCHEDULE FQR "NATIONAL" PIPE. 
Card (6x6>^, folded ito ^6}4), » illuetr^feionsi, Conta^o^ table showing 
number of pieces per bundle, average length and aveiTage weight of Stand- 
ard "NATIONAL" Pipe, "NATIONAL" Ext^^ SUong Pipe, and* 
"NATIONAL" Double Extra Strong Pipe;..si»e8 H inch to 'x>^ inch, 
inclusive. 
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' STRUCTURAL DIlJ^ERENCfes: Clrculaf. single Aeef (8^x11); 
fllustrated with two micro-photographs showing the structure of 
•'NATIONAL" Pipe and wroiiightiron pipe. The description proves conclu- 
ihrely, when' compared with the photographs, that "NATIONAL" Pipt 
^ homogeneous, or uniform in structure, while wrought Iron pipe is hetro- 
ieneou8« or.AOQ-mnifonn, A li^t of the^^vantafieg of "NATIPNAL" 
Pipe is dlsb included* ... 

"NATIONAL" PIPE. Circular, single sheet (8>^xii), contains brief 
explatnation bt the process of ^pellerhslng. and the special advantages to 
the 8maltet*fli2fe8 6f>*NAtlONAL" .Pipe (4 Inches and Under) of this roll- 
iknobbling proceso, to which "NATIONAL" Pipe ONLY is subjected. 

ilf pipe is not "NATIONAL" it is NOT Spellerired. 

> • ' • ■■ 

FROM ORE TO KINiSHBD "NATIONAL" PIPE. Folder, 8 pages 
(8^X1 1), 6 illustrations. Contains description of three reels of motion 
pictures showing the manufacture of "NATIONAL" Modern Welded 
Kpe. .■•■.,, 

FROM ORE TO FINISHED "NATIONAL^' PIPE. Booklet^ 19 
posefl C4>^X9H) ^>oA eover, ix illastfations. In addition to brief descrip^ 
tibn of the motion piciuffet aliowing the m^uf aetata of "NATIONAL" 
Uodem Welded Pipe, this booklet contaihB short explanatory ai^ticles on 
tke butt^weUi 'atid lap^weld jproeesees of making pipe and the subject of 
iHpe Thrtading; ^dso cacerpts from the writings of several recognized 
laathorities on the telative darabSity of steel and wroa«;ht iron pipe, con- 
Iduding with a BUmmary of "NATIONAL" Bulletihs, Nos. z to 19, in- 
dusive. 

"NATIONAL" BULLETIN No. 11— HISTORY, GHARAGTER- 
iSTIGS A»m TmD ADVANTAGESOF ^'NATIONAL" PIPB (#& pages. 
SS halftoBftiK Sfsina^eCchitigB)^ - ThisBulUetiftcoataittBtilterestinginforma- 
itiob ttlath^e to «h^ history 6i pipe and itff manufacture with pdrticular 
reference to "NATIONAL" Pipe, tog^bef with authenticated data on 
Wrvioe tests. The text is arranged under the following headst A Short 
History of Pipe and Early Methods of Manofactuiing, First American 
Pipe Furnaces, History of National ,Tube Qompany» Maiberial for Pipe. 
The First Steel Pipe, Pipe Threa^ding, SpeUerizing "NATIONAL" Pipe. 
Full Standard Weight Pipe Only Manufactured, The Continuous Uni- 
formity of "NATIONAL" Pipe. Physical Properties, Remarkable Ductility 
M "NATIONAL!' Pipe, Bursting Pressure, The Inspection and Tests of 
"NATIONAL" Pipe,. Changes in the tubular Industry, "NATIONAL'* 
Pipe for R,efrigerating Systepw, Corrosion, of JPipe in Hot Water Systems, 
The Design of Hot Water Supply Systems to Minimize Corrosion, Corro- 
ikm of n^ Id GoiU Minesi 'Cortx»ltfh of Pipein General Service, Corrosion 
•f Pipe 4ii Grseh' House iStanAc^, '^NATIONAL'* Pipe for Cas Lines. Cor- 
rosion of 9^ itt' BoUer Pc«d^wattr Service, Relative Corrosion of frtm 
•ad Steel Pipe for Plumbing Service, A Summary of Results of 'Invest^Ba* 
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"IfATIOllAL" Pfp9f--Coi|ti«ii«d 

tions of the Corrosion of Iron and Steel Pipe in Actual Service* CorrosiooJ 
of Iron and Steel Pipe Under Atmospheric Conditions, Diagrammatic 
Representations of the Merits of "NATIONAL" Pipe compared to 
Wrought Iron and Ordinary Steel Pipe with references, and a summarized 
list of "NATIONAL" Bulletins Nos. i to a^. inclusive. 

"NATIONAL" BULLETIN No. 12— CHARACTERISTICS OF 
"NATIONAL" PIPE (20 pages. 7 illustrations). This Bulletin contains 
a summary of information in regard to "NATIONAL" Pipe. The data, 
is supplied under the following headings: Steel Pipe, Unifon^ity, Physical 
Properties, Chemical Composition. Bursting Strength, Improvements, 
FuU Weight Pipe, Spellerizing, Threading, Corrosion (r6sum^ of opinions), 
Specifications, Metallurgical Department, Literature. Summary of Ad' 
vantages. List of Uses of "NATIONAL" Pipe. List of Publications issued 
by National T«be Company, and chajts showiiic Increase in maaitfactare 
of steel pipe from 1887 to.xoia. 

"NATIONAL" BULLETIN No. 15— "NATIONAL** PIPE FOR 
DRILLING PURPOSES (8 pages, 6 halftone illustrations) . This Bulletin^ 
contains a £ull description of this pnxluct. the Information being supplied 
under the following captions : Process of Manuf acttirew Material, Phywcal 
Properties. Bending Tests on Welded Pipe, lAttnul Pressure Test, Lensth. 
Permissible Variations. Upsetting, Threading and Reaming, CoupUnfli, 
Marking. Finish. Inspection. Galling of Threads, Strength of Joint, Torsional 
Tests with Tables, "NATIONAL" DriU Pipe with Table, "NATIONAL" 
Special Rotary Pipe .with Table, "NATIONAL" Special. Upset Rotary 
Pipe with Table, "NATIONAL" SManless Interior Upset DriU Pipe 
with Table, Precautions in Handling Drill Pipe and Trade Customs. 

"NATIONAL" BW-LETIN No. x*-"NAXIONAL" REAMED AND 
DRIFTED PIPE (x9 pages, 33 halftooe ittustrationi^. This BuUetln 
contains a complete description of this product with a short iatroductloa 
explaining jthe process of Well Driiling and infonnation relative to tlK 
various accessories necessary for the drilling and pumpiAg of wells. For 
example — ^WeU Cylinders, Points. Valves, Strainers, Drive Shoes. Coup- 
lingBk Drive Caps. Seating Tool, etc. 

"NATIONAL" BULLETIN No. ig— LIST OF PRODUCTS (8 pages). 
To supply a quick and ready reference is the purpose of this Bulletin. | 
The' products manufactured by this Company are designed for a great | 
variety of thechanical and commercial puriwses, hence a simple catalogue , 
containing a detailed description of each separate product would be 
cumbersome. - This Bulletin contains a concise list, which gives to the 
trade reliable Information about National Tube Company products. 

"NATIONAL" BULLETIN No., 90— INDEX FOR "NATIONAL" 
ftULLSTINS N««. X to ao CS3 pofles. ^ iUustratkios). This BuUetin is • 
cross-Indexed guide to thp inlOQn«|ioii oontaived .in all "NATIONAL 
Butfetins from i to ^9* inclusive. 



i» 



i 
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**HATIONAL" Pipe- (Continued) 

"NATIONAL" BULLETIN No. 21— "NATIONAL" BEDSTEAD 
TUBING (8 pages, 10 iUustiations). This Bulletin gives much infonna- 
llon and data, and shows the advantages of using "NATIONAL" Tubing 
la the manufacture of n^odern steel beds, cribs, bungalow beds, bed springs, 
eostum^rs. etc.. and a list of "NATIONAL" Bulletins. Nos. i to 19, 
inclusive. 

"NATIONAL" BULLETIN No. aa— "NATIONAL" PIPE FOR 
RAILWAY SIGNAL SERVICE (la pages. 18 illustrations). This 
Bulletin contains a brief description of the several classes of modem 
railway signal systems with illustrations of a number of installations 
^ which "NATIONAL" Pipe has been used; Standard Signal Pipe Specifi- 
cations, as approved by The Railway Signal Association. October, xgzo; 
land considerable hiformation relative to "NATIONAL" Pipe for this 
character of service. This information is given under the following 
headings: STRENGTH: Physical Properties. Chemical Purity. Resist- 
ance. DURABILITY and THREADING QUALITIES. In addiUon 
Ihere is a list of "NATIONAL" BuUetins. Nos. i to 2a, inclusive. 

"NATIONAL" BULLETIN No. a3--"NATIONAL" DRY' KILN 
'pips (ao pages. 13 illustrations). This Bulletin contains information 
:|dative to this class of "NATIONAL" Pipe and its use. The text matter 
is grouped under the following headings: Material Used. Method of 
Manufacture. Uniformity, Chemical Composition. Physical Properties. 
Bursting Strength, Durability (Resistance to Corrosion). Full Weight. 
^>ecial Treatments (Spellerising). Threadhig Properties and Tests. 
There are also tobies giving Weights and Dimensions of "NATIONAL" 
Dry Kihi Pipe and Couplhigs . and "NATIONAL" Standard Pipe- 
Black and Galvanized, and considerable engineering dato relating to Dry 
Kiln work, closing with a summary of "NATIONAL" Bulletins Nos. i 
to a^, inclusive. 

"NATIONAL" BULLETIN No. a4— THE RISE OF STEEL PIPE 
(8 pages. 4 illustrations). This Bulletin contains three editorials, cover- 
hig the general subject of "The Rise of Steel Pipe," which api)eafed hi the 
American Metal Market and Daily Iron and Steel Report, August ao. 
19x4, The Iron Trade Review, October 15, 1914, and The Iron Age. Decem- 
ber 3, 19x4* There are some oomments on these editorials, together with 
a list of advantages of "NATIONAL" Pii>e and complete summary of 
"NATIONAL" Bulletins Nos. 1 to 24. inclusive. 

"NATIONAL" BULLlSTIN No. as— "NATIONAL?' PIPE IN LARGE 
BUILDINGS (88 pages, aaa illustrations). This Bullethi contains a brief 
outline of the progress of the last twenty years in building construction; 
a summary of the advantages of "NATIONAL" Pipe service and the 
yslue of marking manufactured products as brought out in a recent editorial 
in The American Architect; a short summary of the results of tests and 
investigations of independent authorities relative to the durability of 
wrought iron and steel pipe; illustrations of Banking, Financial and Office 
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**NATIONAL"Pipe (Cttituiufed) 

Bunding^, Mercantile and Industrial Buildings, Hotels. Clubs and Apart 
metitB, Universities. Colleges. Schools, Churches, Libraries imd similar 
public buildings ih which "NATIONAL" Pipe has be^ faistalled; "The 
Design of Hot Water Supply Systems to Miniinice CprroaJtm," a paper 
by F. N. Speller, publi^ed in Engineering News, February 13, tox3 ; Speci- 
fications covermg "NATIONAL" Standard Welded Pipe, "NATIONAL" 
A^ Line Pipe and "NATIONAL" Specii^ Ammonia Pip«. together 
with tables giving dimensions and weights; Engineeri|ig data extracted 
from. "Book of Standards." 19x3 Editiqn, National Tube Company, 
relative to piping and its. use in building construction; an index to the 
important subjects and illustrations contained in this Bulletin and a 
short summary of aU "NATIONAL" Bulletins N09. z to 35, inclusive. 

"NATIONAL" BULLETIN No. 26— AUTOGENOUS WELt)ING 
of "NATIONAL" PIPE (56 pages, 91 illustrations). This Bulletin con- 
tains information relative to the general subject of autogenous welding of 
"NATIONAL" Pipe; a brief statement of the advantages of "NATIONAL" 
Pipe for woirif of this character; a number of articles and papers on auto- 
genous weldioi^ of pipe lines written by men who are acknowledged leaders 
and authorities -in the water and gas works industry; cost and engineering 
data; table of contents and cross indexed guide to the important subjects 
covered ift this Bulletin and a summary of all "NATIONAL" Bulletins 
from I to 2^, inclusive. 

'•NATIONAL" MATHESbN JOIMT PIPE. Book of 72 pages and 
cover (7f<xio), iUu^ttated with halftone engravings from original photo- 
grai^hs and line drawings. There Is a great amount of comprehensive 
information on the value of "NATIONAL" Matheson Joint Pipe, given 
in an interesting, non-technical style. Illustrative comparisons with cast 
iron pipe are made; conchisivc proof of the dorability durhig loQg service 
is given; concluding with description asid iUnstration of "NATIONAL" 
Cofitint and table of weights and dimensions with Specifications, for 
"NiVTIONAL", Matheson Joint Pipe. 

"ISJATIONAL"' MATHESON AND' "NATIONAL" CONVERSE 
JOINT' PIPE. Book of 40 pages (3^x6), illustrated with several half- 
tone and line views of above joints and fittings. Also description of the [ 
pipe E^d fittings for ^me with tables of states; of. joints and fittings and { 
Trade Cust^me. This book is known as Irist No. 3. 

">tATIONAL" MATHESON JOINT PIPE. Circular, 4 pages (B>^r 
it), two illustrations. The advantages of ^'NATIONAL" Matheson. 
Joint Pipe are made apparent in the first two pages of this cirtular. Paget 
3 and 4 contain interesting Information relatiSr<e to the advantages of 
"NATIONAL" Coating. : ■ 
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POWER REQUIRED TO THREAD. TWIST AND SPLIT 
WROUGHT IRON AND MILD STEEL PIPE. Book of 24 pages 
(6xg), with 14 illustrations, contains a tjap^r read by Prof. T. N. Thomp- 
Mn, International Cotrespondence Sdhool, before the American Society 
of Heating and Ventilating Engineers, igo6, covering the results of an 
extensive series of tests which he conducted to ascertain the power required 
to thf^d, twiBt. and split wrought iron and mild steel pipe. The tabulated 
iBfonnatkm is valuable to those interested in the subject. 

"NATIONAL" BULLETIN No. '6— PIPE THREADll^G DIES {X2 
pages, 31 illustrations). Because this subject is mofb or less misunder- 
stood, thi^ information contained in this Bulletin is especially valuable. 
The illustrations clearly demonstrate by comp>ari8on the working of a 
properly and impiiopet'iy shaped die< The information is grouped under 
tbe foUowittg headings: "Lip," "Chip Space," "Clearance.V "Lead," 
*'Nuinber of ChasetB," "OH," "Gerieral Summary," and a& artide on 
"Briggft* Standard Threads." 

. . Pipe— Poles 

"NATIONAL" BULLETIN No. i4--"NATIONAL" TUBULAR 
SrSBL POLES (3^ pages, 35 halftone and a line illustratioiis). This 
BuUetin contains a complete description of these poles, the information 
being supplied under the following headings: Uniformity, Lighting, 
Physical Properties, Joints, Dog Guards, Street Railway Poles, Paintingr 
Pole Tables, Pole Fittings, Specifications, etc. There are also ten pages 
of tables giving full infon^ation in. regard to siae. weight, wall thickness, 
naximum load, deflection, etc., of "NATIONAL" Tubular Pole*. 

' • • • • ' ' 

Pip^ — SpeciflQations 

UnHomt siae (fiHxti), either single or double sbcetSi The various 
trgea d "l^TIONAL" Pipe and allied tubular products are eoveved by 
specifications ^HbUb. -can- be secureKl upon request. 

Our Metalltn-gical Departmcfnt is constantly at work endeavoring to 

Improve, efthef- in manufa(:turing processes or by special treatment of 

material, "NATIONAL" Tubular and allied products, ' and whenever 

necessary issues new speeiflcations or makes such changes, revisions and 

iftpxovemetits on all specifications in force as may be required by altered, 

conditions. / 

Pipe — Corrosion 

. "NATIONAL" BULLETIN No. 2--CORROSION OF HOT WATSjEt 
PIPING IN BATH H0USE3 (8 ps^ges, a iUusttatiooB). T.his BuUetin 
contain^ a, .i:eport of ap investigation, conjlucted. by Ira H. Woolson* M. 
Am. Soc. M, En Consulting Engineer to National Board of Fire Undet*' 
wri^ezy, N^w York .Qity, relative to tbe oorrosipn of iron and steel in hot- 
^imUer piping in a Ne^ York bath house system. Eighty-nine samples 
<tf pipe fro^ yariquff bath bouses w^:^ collected, and irom, the evidence 
Mr. Woolson arrived at the foUowing CONCLUSION: 
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Pipe — CofroiioiH-Cmitiniied • 

"In my judgment from the evidence collected, there warn 
absolutely no difference in the corrosion of the two classes of 
pipe.* They appeared to be equally susceptible to the attack." 

*That la, wrought iron and steeL 

This Bulletin also contains a paper on "The Design of Hot Wate 
Supply Systems to Mhiimise Corrosion." by F. N. Speller. Metallurgica 
Engineer, National Tube Company. pubHshed in Engineering News, iasiu 
of February 13. 19x3. This paper is particularly valuable in that th 
suggested designs tend to reduce corrosion of pipe to a minimum. 

"NATIONAL" BULLETIN No. 3— THE DURABILITY OF WELdJ 
ED PIPE IN SERVICE (8 pages, 9 iUustrations). ThU Bulletin coBtaiaJ 
a paper prepared by F. N. Speller, Metallurgical Engineer, National TnlM 
Company, read before the annual meeting of the American Society of Heat 
ing and Ventilating Engineers, and published in Engineering Review, 
April, xgxx. This article covers considerable information relative to tbi 
durability of welded pipe as found under various conditions; also detailec 
notes on corrosion of wrought iron and steel pipe in service lines in ove 
ax separate investigations, and the net results obtained in each case as 
compiled and tabulated, with some notes regarding the praventUm 
corrosion in pipes. 
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•NATIONAL" BULLETIN No. 5— "NATIONAL" PIPE FOR RE- 
FRIGERATING SYSTEMS (36 pages. 97 illustrations). This En 
contains information relative to the several types of systems emi 
in refrigerating work, with a brief statement of principles upon which 
two most commonly used systems are based — ^The Compression 
Absorption systems — together with a abort discourse on the rdativd 
merits of "NATIONAL" and Wrought Iran pipe for refrigeiating woilJ 
In addition there are papers of general interest to all those interesM 
in this subject— "Steel Pipe vs. Wrought Iron Pipe in Refrigeratiog; 
Work" by P. DeC. Ball, and "Corrosion of Pipe in Refrigerathig Syt- 
tems" by F. N. Speller, considerable engineering data ^plying to rei^ 
frigerating work and a list of "NATIONAL" BuUethis Nos. x to 141J 
inclusive. ] 

"NATIONAL" BULLETIN No. xo— THE RELATIVE CORROSION 
OP IRON AND STEEL PIPE AS FOUND IN SERVICE (34 pagcf^- 
ao illustratioas). This Bulletin contains abstract from a paper by Will- 
iam H. Walker. Ph. D., read before the New England Water Works Asn- 
ciation. December X3, x^xx, and which related in detail the results of as 
investigation undertaken by Professor Walker with reference to the aidh 
ject indicated. Approzimately 64 comparisons of Iron and sted were 
obtahied where the history of installatkm was known. Prof. Walker^ 
CONCLUSION follows: 
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^ Pil»^*CofiMiiHHrC«itttBiied 

"Th^ne wilts £vain detponstiAte that t«ken on th^^vemcei , 
there is na difference in the cprrosion ol iron and ateel pipe, r 
Converaationa held with tlte eiigineera in charge of plants during 
this investlgatipn confirm the statement .already made that a 
pipe is frequently called steel when corrosion is found to be ex- . 
cessive* while it is set down as iron, if it rusts but little.'* 

This Bulletin also contains several papers by F. N. Speller, Metallurgical 
Engineer, National Tube Company, on the relative merits of Steel aiitf 
Wrought Iron Pipe. 

CORROSION OF TUtiES. Circular, 8 pages (8Kxii), ' contains 
reprint of a chapter from the "Corrosioti of Iron and Steel," by A. Sang 
(published by McGraw-Hill Publishing Co., New York); also a generaa 
bibliography of the more' important publications covering, besides the 
general* subject as above, special treatises on Effect of Impurities; Add 
Tests; Relatite CoriDsions; CorrosSon in Sea Water; Bdiiei«i Structural 
Work and Whe. In all nearly one hundred authors and their works are 
mentioned. 

CONCERNING STEEL AND IRON PIPE. Circular, 8 pages (8>^x 
ix), contains reference to pamphlet entitled "A Few Facts" which formed 
the basis for incorrect information printed in an article in 0£ficial Bulletin 
(August, ZQXo) of National Association of Steam and Hot Water Fitters. 
This circular corrects the hiaccurad^ of the article in question, find also 
contains other informfttion of general^ interest on t))e jU!|l>iecU 

THOUGHT IT WAS STEEL BUT IT WASN'T. Circular, 4 pages 
(5x7 ^) ; 3 illustrations. Related suggestive incident showing that identity 
of iron and st^ are frequently confused. 

THE I>£$Ij&N OF. HPT WATER SyPPI^Y. ^V^XS^MS.TQ MINI^ 
MIZE CORROSION. Circular, single sheet (8Kxzz). (An article by 
P. K. Speller, l^etallangical filigineer of Kationid Tube Company, pub- 
Hailed in BngineeringNews; February 15, 19x3.) Contains explanation 
*ith illustrative diagmms of the Underfed Closed and Overtiead Open 
SyMems of Hot Water Supply. Systems and comparative results obtained 
from a series of research tests and investigations of each type. This 
article is also reproduced in "NATIONAL" Bulletins Nos. a and zi. 

Pipe —Miscellaneous 

"NATIONAL" BULLETIN No. 8— "NATIONAL" COATINQ (8 
pages, IX. illustrations). This Bulletin (^escribes in detail the modem 
method of protecting underground piping systems against eternal corro- 
sion and electrolysis, known as '^NATIONAL" Coating. The headmgs 
indicate the scope of the information: "Necessity for Protection Other 
I than that Afforded by the Use of Good Steel," "Process of Ai>plying 
['NATIONAL' Coating," "Summarizing the Advantages of 'NATIONAL' 
ICoatiJtt/' VSvggcstiQns Reasfdmg the Laying of Pipe Covfued with 
■'NATIONAL' CoaOng." "Speoifcriiw/' 
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Pip«^lfitcM«MM«B«<*%cnflii9ilied 

C0LLA1»S1NG PRErSSURES 01^ tAI»-WELDEl>^fifiL'^ TUBES 
Book' of QS t>ages (6x0). illustrated with'nitnierous lliae dhavtiagB, photo- 
graphs, charts, efte., by Prof. U. T. Stewart, University <9f Pittsburgh. 
The'origiilal article was r^d before the Ameficacn Sdciety of Mechanical 
Engiiteers. 1906, and deals with external pressure as apptied to steel 
tubes. There' an> many valuable tables in the bo(ik shbWmg- scale of 
coUapsing pressures; also bdef diseusskm- trhteh tolkMrM <tlie reading of 
Prof; Stewart's paper. ^ .... 

l^ET PRICES OF "r^ATIQNALJ' WRO^QHT PIP^. EASED ON 
PRICE LIST No. 5 (Reviaeda^ adppted January:!, ipfil). Booklet of 
29$ pages and ^over (4^x6), Containa tables ^of net pricea per foot of 
Standard, Extra .^ongt Dx>uble Extxa Strong, and Line Pipe at stated 
discount^. .base<^ ppon P^ice List No. jy. Contains also tables of com- 
pound difCQunts reduced to sin^ple.diacouuts an<l. ^ts. . (19th Edition). 

PIPE LIST No. 5* 16 pages (4x6>^). Booklet containinjt siM% 
dimensions, weights, list prices, etc., and trade customs. 

,.■«■, • . 

LIST No. 5. 44 t>ages {^614)' Booklet' containing sizes, dimensions, 
weights and list prices 6f tubular products and trade customs. 

"NATIONAE*^ BtjLLETIN No. It^H^LIST OF- PRODUCTS (* paflts). 
To supply a q^kk and ready Mfereiice is the"p<irpose of this BuUecin. 
Jhe products manufactured, by tl^s Company are designed for a great 
variety Qf pechanjcal and commercial piirposea, hence a 8ingle,cataIoglie 
containing a detailed description of each separate product would be 
cumbersome. This Bulletin contains a concise list, which gives to the trade 
triable infonhatiotf &tk>ttt ' National Tube Company products^ 

WHEN you .ORDER BE Sy»E TO. SPJiCIFYi "NAXIONALV 
PLP& Circuit; single sheet (»>s^xix)<. Cf^ntwatafBPrlait of an editoriaL 
oC interest to-idl wlio spfecify pipe for any ,Riirpo«k wvoanaz inibm October 
1. L^3* ismwof The Ainericim .Architect, under ii» tit)e "Selection of 
Ttfade-M^ked or Definite Building Matenials." i 

■ J . ' ! 

Literature Relative to Boiler Tubes 

MODERN BQILER TUBE. Book of 40 pages an4 cover (7Kx8K)< 
witH 4 illustrations. Contains brief introduction covering material, testSi 
'specificiations and summary of data presented kt the International Master j 
B6iler "Makerd* AssociatiQjn Conyentioi^s, igog, xgio and toti': followed I 
by twenty-six pages of the Official Repbrt'of Special Committee on "Steel 
vs. tfon Flues," International Master Boiler Makers' Association Conven- 
tion, iheld at Louisville, Ky., April 27-30, 1900. 

••NATIONAL^* BULLETIN No. t-*9C»4tt RECENT^ DEVELOP- 
MENTS IN TESTING BOILER TUftBS (8 pag^ t ' iUustmtioBs). 



PCIi2» ||ulMj^;q9ntai»s a n^K^r^piiepM:^ by .F.,N.^9eU«iV Metallurgical 
Engineer, National Tube Companj';^ find prefeiVbed <^ Fpuiteenth .An^i^ 
IMeeting American Society for Testing Materials, Atlantic City, N. Jf., 
Inae ayth tto< |uly stt, ,xyiZ4 The- test :slt>l^ed. to eadh '^KATIONAL" 
SfielteriaM Stsd t^ooMnbti^ JBoSfacv Tnbe^ is' described in f ulL Bvitfiy, 
tifis ije0t it iiottde'on tbaifiifb cvopcenda from «ach tube; wiKKby a^ special 
taianipulation test is given, containing in one piece the vertical' ctitshing, 
Iborizontal flattening, expanding and flanging tests. This Bulletin also 
tontains dtand^rd Spedf6cations for Lap-Weld and ^Seamless Steel Boiler 
fTnbes, Safe'l^dt'^d' Artih Tab^ (^dttdbig ^per-heaiter -Ttibes), as 
^intly .recommended and adopted in 1913 by the Americaji Railway 
(aster Mechanics', Association, and the' American Society for Testing 
iterlals. A summary of data relative to Steel vsi Iron Flues and Tests 
lied t» "NATIONALn/Bpileii Tabes i^'ffl80>,ia9lud?d., t 
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SPECIFICATIONS. Uniform si^ce (Sl^xii),. either single or double 
sheets, the various types of. "NATIONAL" Pipe and allied tubular 
producta, are covered by specifications which can be secured upon request. 

Our Metallurgical Department is constantly at worlc endeavoring to 
improve, either in manufacturing process or by special treatment of 
material, *'NATIONA|i'^<'TVbi^aiid alUblDrodncts, and thus whenever 
necessary issues new specifications or malces such changes, revisions and 
lmprt>v«meAts on all siyec^ificationsfn' forte! as inaly be're<iuired by altered 
tond^ions.' ' "• - / . : : , . . - : 

"NATIQNAL" BULLETIN No, j6r— "NATIONAL" STATIONARY 
AND marine; boiler tubes (x3 pages^ 8 halftone illustrations). 
This Bulletin contains a description of these boiler tubes with illustrations 
of tests. The information is supplied under the following heads: Reasons 
for Manu^ac^i^ring, Only $feel -T^ibea, SpfUeriaing. . Material, Physical 
Propertiea, Inspection, Physical- Testa. .Opinions of Experts^ etc. . . Several 
pager: of •eagUveering data on Boiler Incrustation ao^ . Conosioii, Steam, 
etc., aure included. 

"NATIONAL" BULLETIN No. 4— CORROSION OF BOILER 
TUBES iia pages, 33 illustrations). This. Bulletin contains an abstract 
from a paper. on. "Corrosion of Boiler Tubes," covering a report of results 
pbt^uned in an investigation by Rkut Admiral John. D. Ford. \J. S. N., 
memb^ and President, of the American Society of Naval Engineers. The 
entire ceport was publ^he^ in the Journal pf American Society of Naval 
^ogiaeefa, Mi^y^ 1^9fiA* and. f com it the abstract for this Bulletin was taken. 



The report covers a ^^^ fuU .investigation relative; to the comparative 
corrosion of wrought iron and «teel boiler tubes. The tests continued over 
a period of 64 weelcs. This Bulletin contains several tables of summaries 
of results, wiiich' indicate least^ greatest a^id avei^ptge loss in grammes per 
tquaie inpb> Also summary of various, corrosion tests of wrought icon an(;l 
■teeU and narticutariy a table showing summary of results ofinves^gations. 
Several different and independent investigations are referred to, gi,ving 
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date, locality, leni^ of time of service, alithoiity of test, number of 
on record, reference to details, remarks; ttc., etc. 

ABOUT STEEL BOILER TUBEa Circular, ungle Sheet (SKznX 
cotatains information regarding dconomy df Steel BoSei: Tulies, baaed on 
report of Committee to 1910 Convention of International Master BoHer 
Makers' Association. 

■ ' ' * i . ' 

LIST No. ^. 44 pages. (4^^K)* Booklet containing si^es, dimensions, 
weights and list prices ■ of tul^ular productij and . trad^ , customs. 

BOILER TUB^ LIST No. 5. z6 pages (4x6^^). Booklet containios 
sizes* dimensions, weights, list prices and trade customs. 

THOUGHT it WAS STEEL, BUT IT WASN'T. Circular of fosf 
pages and three interesting illustrations from actual photographs of a 
pi^ce of badly corroded boiler tube, which was tagged "Spelterized Steel" 
and sent as a *' sample*' to the. Master Mechanic of an Eastern Railway 
System! Chemical analysis proved the "sample" was Charcoal Iron 

and not steel. 
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SIOSLXV S6aaaleBa7«biii|^ 

' ■ * . •. ■ • 

"SHELBY^' SEAMI^SS TUBES and THEIR MAKING. Book of 
48 pages and cover (7^x8^), profusely illustrated with fine halftone 
engravings from original photographs. Contains, besides an interesting 
early history of the industry, a non-technical description of manufiacture, 
mechanical uses and possibilities of "SHELBY" Seamless Tubhig. (En- 
larged and revised edition being prepared.) i . I 

SEAMLESS TUBING FOR AUTOMOBILES. Booklet of 16 pages 
and cover (5x9), with sbc iUustratibns showing adaptations of "SHELBY** 
Tubing fot autbmobfle parts, etci, with description and oth^r useful in- 
forihation. ' * 

"NATIONAL" BULLETIN No. ly—THE MANUFACTURE AND 
USE OF "SHELBY" SEAMLESS TUBING. (44 pages, as halftone 
plates and 5 pages of line engravings, showing various manipulations of 
"SHELBY" Seamless Tubing). This Bulletin contains Extracts from 
an address to the U. S. Naval Sdiool of Marine Engineering (prepared by 
Messrs. J. H. Nicholson and Emil Hollngeir) and covers the following 
subjects: Processes of Manufacture; Materials for Steel Pipes; Making 
of Specifications; Mill Inspection; Application of Tubular Sections to 
Machine Design and Descriptions 6f the Halftone Plates. 

THE "SHELBY'* COLD-DRAWN TROLLEY POLE. Circular, 
4 pages (4Kx7K)> 4 illustrations, one of these showing the testing machine 
and method of making the test to which every pole is suhjected before 
shipment. 
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MSHBLBT"" Seunless Tubing— Continued 

i "SHELBY" SEAMLESS COLD-DRAWN TROLLEY POLES. 
Booklet of z6 pages and cover, seven illustrations. Contains considerable 
information relative to material, manufacture, tests, etc., with table 
showing loads and deflections of varying lengths. 

^* SPECIFICATIONS Uniform size (8Kxii). either shigle or double 
sheets. The various types of "SHELBY" Tubing and allied tubular 
products are covered by specifications which can be secured upon request. 
Our Metallurgical Department is constantly at work endeavoring to 
improve, either in manufacturing processes or by special treatment qi 
material, "SHELBY" tubular and allied products, and thus, whenever 
necessary, issues new specifications or makes such changes, revisions and 
improirenlents on all specifications In force ds may be required by altered 
•conditions. 

MECHANICAL PROPERTIES OF "SHELBY" SEAMLESS TUB- 
ING. Booklet of I CO pages and cover. (4KX7) with over 50 line illustra- 
tions, by Prof. Reid T. Stewart, contains useful data and tables for the 
solution of problems arising in coimection with the application of 
*'SHELBY" Tubing to the Mechanical Arts. Edition exhausted but infor- 
mation contahied is incorporated in 19x3 edition of " Book of Standards. " 
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SHELBY" SEAMLESS TUBING FOR MECHANICAL PUR- 
POSES. (List Z09, X900). Booklet of 33 pages and cover <3Kx6). Con- 
tains list prices, flises, gauges, tiade customs, etc., and some general in* 
formation regarding this product. 

LIST OF PRODUCTS, "NATIONAL" Bulletin No. xg (see Pipe- 
Miscellaneous.) 

"SHELBY" SEAMLESS TEMPERING POT^. Ctfcular, single 

sheet (SKxzz). Three illustrations, also three line cuts showing weights 

and dimensions. Contains considerable information about the process 

of manufacture and the advantages gained thereby over cast iron or cast 

steel tempering pots. 

Fitdags and ValTaa-^General 

CATALOGUE J-igi5. Contains the latest information relative to 
NATIONAL TUBE COMPANY Fittings and Valves with a smaU section 
devoted to "NATIONAL" Pipe. 

This book contains 448 profusely lUustxated pages (5>^x7K)i grouped in 
>i3 sections as follows: 

Sectton 1— "NATIONAL" Pipe and Couplhigs, Wrought Fittings, etc. 

Section a— Drive Well Points and Well Supplies. 

Section 3— "N. T. C." Malleable Iron Fittings. 

Section 4— "KEWANEE" Unions and Specialties. 

Section s— "N. T. C." Cast Iron Fittings. 

Section 6-^tandard Brass Valves. 
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Section 7— Radiator Valvei .•>'.- 

Section 8— Brass Cocks and Fittings. 

Section p^Blast' Furnace F*itting8, "NATIONAL" Mathesoii and 
"NATIONAL" Converse Lock Joint Fittings, liion Cocks. 
Section 10 — Iron Body Valves. 
Section 11 — Iron Body Gate or Straightway Valves. 
Section 12 — ^W^ought Tube Radiators, , ,,, ■ « 

Like its predecesaot, this book represents a very considerable outlay of i 

money, Uot merely for iprinting, for this is a lesser expense than the! 

'accumulation and revision of the large amount of material this catalogue^ 

contains. 

, _ •'.■''',' ' . ' " ■ , ' ' ' 

Therefore, it is a book to be given conaervatively and only to ^ose in 

the industry, whose positions would. indicate a legitimate use for 1^ in- 
formation contained in National Tube Company CATALOGUE J->i9i5. i 
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"NATIONAL" BULLETIN No. 9— SOME ^ TEST$ Of| 
"KPWANEE" UNIONS (8 pa«?8, 5 illustrations). This Bulletin coutamsj 
a full description of several «peci^J tests made on, "KEWANEE" Unions, 
including the following: Expansion Test, of "KEWANEE" Unions, 
with tabulated details; Air Test Under Water of "KEWANEE" Unions 
(the test to which evsery individual "HEWANEEV Union Is subjected 
before leaving the factory) r with lUaetrations; Service Test on 
"KEWANEE'' Unions (iUustvations of two '^KEWANEE" Unions which 
were disconnected and reconnected over 1000 times and remained tight at 
the end of the test). The headings indicate something of the information 
given: "Inspection and tests," "Construction," "thtee SoUci Parts." 
"Brass to Iron Thread Connection at the Ring," "Pattenis," "Summary 
of Advaatftgea. V .- < / . •, 

THE "KEWANfiE" UNION,- Clfcufar,' 4 pages (sxyk). S iUustra- 
tions. (Comprehensive informatibn about this union is given in the form 

of questbn and answer interview. ' ' 

• ■'. 

"KEWANEE" UNION (Mais and rFeowte Pattern). Circular, 4 
pages (5X7K)t 2 illustrations. Besides general information relative to tlie 
value of the M & F pattern, the' particular economy resulting from its 
use is demonstrated arithhietically. 

"SIGHT UNSEEN." Folder, 3 iUustrated pages and flap (6x3^). 
contains Information about "KEWANEE" Unions. 

"KEWANEE" UNION STANDARD GATE VALVES. Circular 
of 4 pages (5X7K) and 2 Illustrations explaining the special advantages 
of this type of valve. This information' is given under the following 
headings: Type, Compactness, Elimination of Joints, Construction, Low 
Friction Losses, Weight, Tests, Easy to Remove. Other Advantages and 
"KEWANEE " Union Advantages. All types of " N. T. C. " Brass Valves 
can be furnished with "KEWANEE" Union attachment. 



k 
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**KSWAB«B" Sfeeitltie« 

THE WHOLE " KEWANEE " FAMILY. Book of n PWes (s«7^), 
end fiheeto and cover, nearly every page iUusttated. In addition to tabl^ 
showing sizes and list prices, etc., there ia much interesting information 
relative to the proved value of the "KEWANEE" Union and other 
"KEWANEE" Speoiftlties as amtained in the teatimony of actual users. 
Several pases are, devoted to the design and advantages of "N. T. C." 
Regrinding Valves. A valve of this type has been opened and closed over 
three million times, while in regular service on a "KEWANEE" Union 
testing machine. The final section of this valuable book contains a sum- 
mary of all "KEWANEE" Si>edaltie8. a list, with a brief summary of con- 
tents, of alt -publications of National Tube Company, and a complete index. 
Thto is the latest edition aad contains almost tbree times as many pages as 
the first edition. 

"NATIONAL" FLANGE UNION, CirculsBr, 4 Pages iv^'rH), 4 
halftone illtt^trations, Contai|]is description of this type of flange union, 
which is primarily designed for severe service. 

••KEWA-NEE" FLANGE UNION. Circular, 4 Pages is^^iH). 4 
illustrations. Contains description of this fitting, and its durability in 
service, even when the pipes are somewhat out of alignment. 

"KEWANEE" AIR. PUMP UNION. Otcttlar, 4 pages (5X7K). i 
iUastratioR. Contains description o£ this fitting, ipirhich is especially 
designed to protect in service the air pumps on locomotves. 

"KEWANEE" BOILER COUPLING. Circular. 4 Pages (sx7>^; 
3 illustrations. Contains description of this fitting, advantages of uses, 
also sizes a^d list prices. 

"KEWANEE" UNION SWING CHECK VAtVE. Circular. 4 
pages (5x7!^), seven illustrations. Contaihs description a&d details 
of advantages; also sizes and list pric4^s. The particular economy of this 
valve U thoroughly brought out in THE WHOLE "KEWANEE" 
FAMILY booklet. 

"N. T. C.» Regrinding Valves 

"NATIONAL" BULLETIN No. 7— "N.T.C." REGRINDING 
VALVES (8 pages, xx illustrations). The particular advantages of this 
tyi>e of valve are described in detail in this Bulletin. Three illustrations 
show a valve, from photographs taken at three different angles, which 
was opened and closed 327,094 times. The valve was then reground 
and after being opened and closed over three million times is still in service. 
The various headings will afford some idea of the value of the contents: 
"Durabmty," "Construction," "Types of Discs," "Bonnet," "Body," 
"Bonnet Ring," "Stem," "Packing Under Pressure," "Packing Gland," 
"Metal," "Lift. ""Wheel." "Testing," "Working Pressure," "Pattern" 
^and "General Summary." 

"N.T.C." REGRINDING VALVES. Booklet of 16 pages and 4 
illustrations, including sectional view with reference figures. There is an 
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*<N. T. C.** Ragriiiding yalvM^Continued 

abundance of information given in the popular question and answer form, 
written in a dear, non-technical style, closing with a brief summary of 
the special advantages of this type of valve. 

Pittings and Valves — ^BCiicdlkiaeoiu 

"NATIONAL" BULLETIN No. 13— "N.t.C." IRON BODY BRASS 
MOUNTED WEDGE GATE VALVES (12 pages, 21 halftone and 8 line 
illustrations). Contains complete information in regard to this new line of 
wedge gate valves. 

"NATIONAL" SPRING PLUG COCK. Circular. 4 Pagea (5x7^^) 
Illustrated. Contains description of design and special advantages in 
service over the ordinary cock. 

DRIVE WELL POINTS and WELL SUPPLIES. Booklet of 52 
pages and cover (5HX7K). 98 of these pages are illustrated with hah'- 

tone engravings of well points, cylinders, strainers, valves and fittings, 
etc., etc Tables of sizes, dimensions, list prices are also shown, with 
considerable general information. (Edition exhausted; another being 
prepared.) 

RADIATORS and RADIATOR VALVES. Booklet of 26 pages and 
cover <3Kx5K)i with 19 illustrntions. Contains description of Wrousht 
Tube Radiators and Radiator Valves, etc., with siaes and list prices, and 
other information on this materiaL (Edition exhausted; new one being 
prepared.) 

"N.T.C." FLAT BEAD MALLEABLE FITTINGS. Circular, 4 
pages (5x7 K) I with 23 illustrations and a graphic charts which show the 
uniform proportions of this line of fittings. The advantages to be gained 
by using "N.T.C." Flat Bead Malleable Fittings are clearly explained. 

UST OF PRODUCTS— "NATIONAL" Bulletin No. ig. (See Pipe- 
Miscellaneous.) 



Mill Practice — Measurement of Pipe 67 1 

MEMORANDUM 
Mill Practice — Measurement of Pipe 

/^N orders calling for commercial si^es of pipe 
^^^ which are finished with threads and couplings, 
in sizes }/$ inch to 12 inches inclusive, and where 
orders specify quantity in lineal feet, it is under- 
stood that random lengths fitted with threads both 
ends and coupling one end will be shipped and the 
measurement is charged from end to end, that is 
over-all including coupling. 

If cut lengths of any sizes are ordered instructions 
must appear on the face of the order whether plain 
ends, threads only or threads and couplings are 
required. The mill then cuts the pipe proper to the 
length specified for plain ends and threads only, 
but if cut lengths with threads and couplings are 
specified the practice is the same with the exception 
that the couplings are charged separately, whether 
they are shipped loose or screwed on the pipe. 

On larger sizes; namely, 14 inch O, D. and larger, 
: information must appear on the order as to whether 
plain ends, threads only or threads and couplings 
are required, inasmuch as these large sizes are 
customarily held in stock in plain ends, subject to 
order as to the necessary requirements in regard to 
. threads only or threads and couplings. 

. In figuring on lineal feet of pipe required for lay- 
ing long lines, customer should make allowance 
when figuring on pipe fitted with threads and coup- 
lings for the distance that pipe is screwed into 
coupling when assembling in the field — the cus- 
tomary allowance being one-half the length of the 

, coupling. Customer should also make allowance for 
the length of joint in ordering our "NATIONAL" 
Lead Joint Pipe. 

Ihis information supplement a that on page 21 
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Abbreviations of Terms Used 
in the Pipe and Fitting 

Trade 477-479. 6S4 

Absolute Zero ....,, 528 

Absorption ot Gases by Liquids 316 

Accuracy of Cat Length ai 

Acid 

In Boiler Witer 476, 635^58 

C&rbonic, Physical Properties 

of... , ^. 209 

Cylinders, Caibomcv iS 

Steel, Corrosion of . . , 553 

Acre-foot 3*2* 

inch 312 

Acres to Hectares 462. 464 

Action, Galvanic, Caused by 

long Exposure to Sea Water 555 
of loipunties on Metal Pipes. 557 

Water on Metals SS7 

on Pipes. 556,559 

TStiC m the Corrosion of Steam 

Boilers 560 

Adiabatic Comprtssion of Air, 

Work of , 356 

Compression of Natural 

Gas 324^325 

Expansion and Compression 

of Air ..355.-35<J 

Advantages of Superheating .... 338 

Advisable Radfi for Wrought 

Pipe Bends .......... ^62, 627 

Upsets for Lap-welded and 

Seamless Tubes i6o»z6i 

After, Faced (Definition) 490 

Air 351-364 

Adiabatic Expansion and 

Compression of 355 » 35^ 

AtmoK>heric Pressure 35<. 

Bouna Pipes, Obstruction to 

Flow 284 

Composition of 352 

Compressed (see Compressed 

Air) '. 360 

Effects of Bends and Fit- 
tings 364 

Flow of, in Pipes 360 

Flow of, Tables 361-364 

Loss of Pressure in Trans- 
mission ' 360 

Velocity of Efflux, Tables , . 35 7 
Compression and Expansion. . 355 
Corrosion by, in Feed Water 

277. 635-638 

Discharge from Pipes 358, 359 

Coefficients of through an 
Orifice : ' 3S8 



Air, Effect of Bends and Fittings 

on Flow of in Pipes / . , 3& 

fixpabsioii abd Compr^ssibn*. $$: 

Flow. ; ..,..;.,..... 3S7-3& 

Affected by Bends and 

Fittings : $6. 

Coefficients of Discharge ...... 35I 

Uompresaed 360-36 

Efflux. -..;,...,.*.....; ,357-35' 

Hawksley's tCvUi. 351 

- Loflp of Prestuie. .350-36< 

Under Pressure from , Ori- 
fiites into the Atmosphere 35 

Stuctevaat Rule. 35< 

Welsbach's Hule 351 

Index I........ 1 35 

In.Fee4 Water 277, 635-63 

Isothennal Conptessian gL 

^ WoAof.. ...... V 35 

Xsotherrau Expannon ohd 

. Section of Joint.. 8d 

Test Pressures 73, 62^ 

Weights and'Dimensioin5.36, 591 

loss of Preserve in Pipes . 1 359-364 
. Pipe, Galvani^ 36i 

PieBBUre. ....'. 373* 35? 

Pressure, Volume and Tem- . 
pemturei of 3sa| 

Properties of .352-35*^ 

' Relation of Pressure, Volume 
and Teoipentwie 352 

Specific Heat 01 355 

Tables (Weight of Air at Vari- 
ous Pressures and Tem- 
Derahires) 353, 354 

VtioQ^ in Pipes. ..,,... .359, 360 

Velocity of Efflux of Com- 
pwsBod .V 357 

Volume^.... 35a 

WeiSt ol. ."....: 352-354 

Work of Adia^atijC. Compres- 
sion of . 356 

Work of Isothermal Compres- 
sion of.... 1 356 

AHisMt Vanishing Thread Tub^ 

. ing. 'mriONAL" 

Ends Upset 

Section of Joint , . . 81 

Test Pressures 75 

Weights and Dimensions. . . 33 

Not Upset 
Sectjon of Joint.. 8r 

, Test Presaurn. 7s 

Weights and Dimensions. . . 33 
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llUkmBnces for Madiining to 

} site Cream ScpmtorBovda 104 

jMuminum. CorroMoli of Stifled ' 

P and 556 

[ Weight of Cast 423 

nmerican Soc. Mech. Engrs. 

\ Pipe Thread Commiasioii. * . . 209 

if Standard Flange 169, 176 

f Stflel Manufacturers' Gagea. . 369 

j Wire Giget.... 369 

'nmonia 

Absorption by Water 316 

Cock Thread (Definition) .... 479 
Cylinders ."NATIONAL"... 518 

Fittings (Defiivtion) 479 

Joint (Definition) 479 

Pipe. "NATIONAL" 
Section of Joint. ...•....». 624 
^ Specifications for Special. . 98, 625 

I Test Pressures 623 

t Weights and Dinaeaofiions... 597 
Ibalysis of Bessemer Pipe SteeL xo 
( of Q^n Hearth Pipe Sted. . . 10 
of "SHELBY " Seamless Steel 

Tubes. 16, x8, 19, 591 

hor Poles.. 109 

Valves .169, t7o, 479 

le Gate Valve (Defimition). : 479 
liar Section Specialties, 
"SHELBY" Seamless Steel 196 
bigus Smith Composition 

' (Definition). 479 

bimal Oils in Boiler Water, 

Effect of 276,635-638 

Ronealed End Tube (Definition) 480 

nmealing and Welding to, 20 

^ Pots, Heads for t^ 

nneal of "SHELBY " Seamless' 

Steel Tubes. . . .• 17-19 

Apothecaries Drams to Milli- 
liters 462,466 

Scruples to MiNiliters 466 

Appendix to Bo^ of Standards 

' - 517-714 

Applicability of Bartow's For-' 

mula 224 

Application, Table of Properties 

to Round Bars. .420, 421, 648-651 

to Tubes and Pipe 

4«, 4", 648-651 
Approximate Formula for Flow 

of Water in Pip«. .280-281, 638 
,Aith Tube, Brick (Definition). . 482 

lAich, Wftter (Definition) 514 

[Aifca, Circuhir 4t^4S9, 648H551 

• Comparison of Customary ana 
: Metric Units... 463-472, 652-653 
Crosa Section of Pipes, 

5^^$, 4X0-459, 610-620, 648-651 

Squan Pipes .-. .66. 609 

Rectangular Pipes. . i . . . .67, 600 

"SHELBY" Tubing. . . .200^201 

Factors for Tubes 373-375 
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Area, Measures in Metric 

Equivalents . . .462. 464, 652. 653 

Surface, of Pipe 57, 648-651 

Areas, Circumferences and Surfaces 
for Boiler Tubes and Flues. . 651 
PiM, Double Extra Strong. 650 

Extra Strong 649 

Standard ^ 648 

Armstrong Joint (Definition) . . . 480 

Aitesian Joint (Definition) 480 

Cressed (Definition) 486 

Weli Water, Corrosion by. . . . 560 

Assembling Bump Joints 166 

- Butted and Strapped Joints. .165 

Pole Joints in Field •. 115 

Associatiou of Steel Mfgr's. 

Gages 369 

Asphalted (Definition). 480 

Atmosphere, Flow of Aur into.357, 358 

. Flow of Steam into 341 

Pressure of 273, 352 

Table for Readings of Barom- 
eter 352 

Atmospheric Pressure 352 

Attemperator (Definition) 480 

Authorities on Corrosion. 12, 553*590 
Autogenous Welding of High 

Pressure Mains 586 

of "NATIONAL" Pipe 
("NATIONAL" Bulletin 

No. 26) 65s, 656, 660 

Automobile Specialties. 

"SHELBY" Seamless SteS 193 

Avop:adro's Law of C^ses 314 

Avoirdupois Weight Equivar 

lento 46a, 468, 472 

Axles for Automobiles 193 



B 

Back OuUet 

Central (Definition) 480 

Eccentric (Definition) 480 

Ell (Definition) 480 

Pressure Valve (Definition) . . 480 
Ball and Chip Joint (Definition) 487 

Ball Joint (Definition) 480 

Balling (Definition) 480 

Banded Fittings 168 

Bar (Definition) 480 

Bar. Sinker (Definition) 506 

Bare Steam Pipes, (Condensation 

in 348 

Loss of Heat firom 348, 349 

Barlow's Formula, 

214, 218-2x9, 223-a26 

Apphcability of 224 

Barometer Pressure 35a 

Barrels, Number of, in Cisterns 

and Tanks. ..,...! 304-30$ 

Workmg .■ x87, 188. 516, 6iJ 

Bars, Hound, Properties of.. .419-459 

Application of Table to. . . . 420 

^ Water (Definition) 514 
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Base Y (Definition) 516 

Basic Steel, Conosion of 553 

Bath Houses, Corrosion in (see 
Corrosion) 

Bead (Definition) 480 

Beaded Boiler Tubes, Holding 

Power of 2ZO 

Fittings f66 

Tube (Definition) 480 

Beading (Definition) 481 

Beam and Column Sections, 

Properties of (Tables). . .864*^67 
Beams, Bending Moment of.. 353, 353 

Comparative Stiffness of 355 

Comparative Strenj^ of 954 

(I^mpressive Stress in 350 

Deflecti(Ni of 351 

Elastic Oirve of 351 

Elastic Deflection of 351 

Elasticity a54-*SS 

Equal Loading in any Direc- 
tion 356 

Formula for Flaure of . . . . 350-363 

Loading of 3^6-363 

Mechanical Properties of, 

Sdid and Tubular. . . . 350^363 

Minimum Weight of 355 

Modulus of EuAticity 355, 357 

Moment of Inertia 354 

Neutral Surface 350 

PrcKwrties of 350-363 

01 Sections 364-367 

of Solid and Tubular 950-363 

ReacticMis of Suppc^ts 353 

Rectangular Pipe 67, 609 

Resisting Moment of 353 

Section Modulus of 354 

Sections of for Minimum 

Weight 355, 356 

Shearing Stress in 350 

Solid, Properties of 350-356 

Tables of, Properties of. . 356-363 
and Tubular, Mechanical 

Properties of 350-363 

Square Pipe 06, 609 

Stiffness ot 355 

Strength of 354, 355 

Stresses in 350 

Trolley Poles 197 

Tensile and Compressive 

Stresses in , 350 

Tubular, Properties of . . . . 350^ 356 
TabJes of, Properties of 356, 363 
of Uniform Cross Section, Me- 
chanical Properties of. . .356-363 
Vertical and Horizontal Load- 
ing of 356 

Shear of 350 

Bearing, Shaft 19S 

Bedstead Tubing, "NATIONAL" 
Weights and Dimensions of • . Xl 
"NATIONAL" Bulletin 

No. 31 6S5> ^S^\ 659 



Bell (Definitkm) 

and Spiffotlanit (Definition). 

Motttiied (Definitioii) 

Bends (Definition) 4S1 

Close Return (Definition) 48 

Cross-over (Definition) 48 

Double (Definition) 48 

Eighth (DefinitiOQ) 4^ 

Expansion 163, 168, 6a 

Obstruction to Flow of Air. . . 36 

Gas 31 

Steam 34 

Water 3$ 

Open Return (Definition).-. . . 49 

Pipe i6fl. 163, 500, 63 

Radius of (Definition) 50 

Return (Definition) 50 

Y (Definition; 51 

Bendmg and Flangmg I 

Madbwe, Pipe (DefiniticA). . . 50 
Moment Factor. . . . 58-^5, 6xo-6t 

of Beams 353-3$ 

Pipe for. 95, 63; 

Properties of Rectangular.67, 60 

ox Square^ 66, 60 

Radii of. Wrought 163, 63 

Specifications, Pipe for 95*63 

Wrought Pipe, Radii of ., . . 163, 691 
Bent Speci^tiM, "SHELBY" ] 

Seamless Steel 19 

Tubes and Pipe 163, 163, 69 

Bemouilli's Theorem 29 

Bessemer Pipe Steel, Chemical 
and Physical Analsrsis. .... u 

Bibb (Definition) 48 

Bibliography, Cotvotion 553-56 

Bicarbonates of Lime, Magnewia 
and Iron in BoQer Water 

976, 63S-63I 

Birmingham Wire Gafe 31 

Thickness of Pipe 46-.. 

Tubes. 50-s 

Bimie's Formula, AmdicabiUty 

of 333-3 

for Strength of Tubes, In- 

temal Pressure, 
3X7, 2x8, 319, 33Z, 933i 630-63^ 

Bituminous Coating lojj 

Black Pipe, Weights and Dunen« 
sions of. Standard (see Pipe, 
Standard, "NATIONAL") 

Blank Flange (Definition) 481 

Blanking Flange (Definition) ... 4b 

Blast Furnace Fittings Z7ft 

Bleeder (Definition) 481 

Blind Flange (Definition) 481 

Block Joint (Definitkm). 481 

Boiler Corrosion (see abo Corro* 

sion). .975-277. 558-5.60.635-^3*' 
Feed Water (see Corromia) 

Flange (Definidon) 481 

Flue (Definition) 49x1 

Joints 1^4, t6| 

J 
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BoQer, Fhies (see Boiler Tubes) 
IncnisUtion and Conosion, 

275-277. 635-638 

Plates, Corrosion of 559 

Remedy for Troublesome Sub- 
stances in 376, 655-638 

Safe Ends, Specification 

10I-I02, 625 

Shells X04 

Thimble (Definition) 481 

Tubes 
Circumferences, Areas and 

Sutfaces ior 651 

Corrosimi of (see also Cor- 
sion), 27S-277» S58-560, 635-638 

C^use of. 637-638 

"NATIONAL" Bulletin 

No. 4 655, 656, 665-666 

(Definition) 482 

Flanging Tests 13 

Hdamg Power aio 

Interaai Fluid Pressures for 634 
Literature about, 

655, 656, 664-666 
Locomotive 

••NATIONAL," Lap- 
welded 

Specification g^, 625 

Test Pressures 72, 622 

Weights and Dimen- 
sions 40, 596 

"SHELBY" Seamless 

Specification xoz, 625 

Test Pressures. < 102 

Weights and Dimen- 

sfens 38-39 

Merchant and Marine, 

Specification lo^-ioz, 625 

Seamless Steel. •*SHELBY» 

Specifications zoo, zoz, 625 

Test Pressures zoz, 102 

Weights and Dimensions.38-39 

Slipping Point of 2ZO-21X 

Standard. "NATIONAL," 
Lap-welded 

Specification zoo-zox, 625 

Test Pressures 72, 622 

Weights and Dimensions. 4X 
Stationary and Marine, 
("NATIONAL'* 
Bulletin No. z6) 

655, 656, 66s 

Surfaces for 651 

Tests . Z3, 20, 09, zoo. zoz , zo2, 625 
Testing, Some Recent 
Developments in 
(•^NATIONAL" BuUetin 

No. I ) 65s, 656, 664-665 

Water (see also Corrosion) 
B<mer Incrustation and 
Corrosion .... 275-277, 635-638 

Purification of 635-638 

Tube (Definition) Sz5 

Boiler, Water Tube (Definition) 5x5 



Boiling Point of Water 272 

Bolt and Nut Heads, Screw 

Threads, Proportion of. .370-372 

Bolts. Dimension of 37x**372 

Strength of 37Z, 37a 

Bonnet (Definition) 482 

Bodes and Booklets issued by 

National Tube Company 655>67o 

Bore, Wine (Definition) 516 

Boss on cylinder Heads z8o. xoo 

Boston Casing, "NATIONAL" 
Inserted Jomt 

Section of Joint 78 

Test Pressures 7Z 

Weights and Dimensions. . . 27 
with Pacific Ouplings 

Section of Joint 78 

Test Pressures 70 

Weights and Dimensions . . 26 
Standard 

Section of Joint 78 

Test Pressures 70 

Weights and Dimensions. . 26 

Bowl (Defizkition) 482 

Bowls, Cream Separator, 

T> ^ ^ . . . *°3. I04t X94. 625 
Box (Definition) 482 

Coil (Definition) 482 

Service (Definition) 505 

Boyle's Law 3Z4 

Boyle Union (Definition) 482 

Bracket Coil (Definition) 482 

Valve (Definition) 482 

Branch (Definition) 482 

Ell (Definition) 482 

Pipe (Definition) 482 

Tee (Definition) 482 

Y (Definition) 516 

Brass Cocks Z70 

Fittings 167, 522-540 

Mounted (Definition) 482 

Wedge Gate Valves, 
••N. T. C." Iron Body 
("NATIONAL" BuUetin 

No. X3) 655, 656,670 

Pipe, Expansion of 347 

Unions Z69 

Valves Z70 

"N. T. C." Regrinding 
("NATIONAL" Bulletin 

No. 7) 655, 656, 669 

Weight of Wrought 423 

Brazed (Definition) 482 

Breeches Pipe (Definition) 482 

Brick Arch Tube (Definition). . 48a 

Briggs' Standard 2Z, 208 

(Definition) 483 

Cages az 

Pipe Threads 208-209 

British Imperial Gallon Equiva- 
lents 3ZX-3Z2 

Wire Gage 369 

Standard Poles 109, 1x2 

Thermal Unit 327 
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Brown and Sharpe Gage; . ..... 360 

Bucket (De&iition) 483 

Buckling 344 

Building Laws for Columns. .244<'fl40 
Buildings, Large. "NATIONAL" 
Pipe in ("NATIONAL" 
Bulletin No. 25) 655* 656,6s9-66o 
Bulk Measure (see Masses, Vof-^ 

umes and Capacities) 

460*476,652,653 
(seeMetnc Conversion Tables) 
Bull Head Tee (Definition) .... 483 
Bulletins, "NATIONAL". .. .655, 656 
Index to Nos. z to ao 
("NATIONAL" BuUetin 

No. 20) : . 655, 656, 658 

Bump Joint Pipe ^165-^x66, 483 

Bumped (Definition) 483 

Heads, Strength of. zgo 

Joint (Definition) 483 

Bursting Strength Formula, Bar- 

low 224, 630-634 

of Cylinders. . ,189-192, 2ia-226 

Tubes 212-226,. 630-634 

Stress, Fonoula 224 

Tests 223-226, 630-634 

of Commercial Tubes and 

Pipes ^ . .223-236^ 630-634 

Table of ■ 225 

Bushels per Acre to Hectoliters 

per Hectare 467 

to Hectoliters 462, 467 

Bushing (Definition) 483 

Flush (Definition) 492 

Butted and Strapped Joint Pipe 

164-J65, 483 

Butterfly (Definition) . ., 483 

Butt Sections of Poles. .118-157, 626 
Butt-weld Pipe (Definition) .... 483 
Process of Manufacture ... 9 
BX Casing, "NATIONAL" Cal- 
ifornia, Diamond (see Cal. 
Diamond BX Casing, 
"NATIONAL). 
Drive Pipe, "NATIONAL" 
(California Diamond (see 
Cal. Diam. BX Drive Pipe 
"NATIONAL"). 

By-pass (Definition) 483 

Valve (Definition) 483 

C 

Calculating Table of Water • 

Horse Power 299 

Caliber (Definition) 483 

California Diamond BX 
Casing, "NATIONAL" 

Section of Joint 82 

Test Pressures 71, 621 

Weights and Dimensions 

^ »9, 503 
Drive Pipe, "NATIONAL" 

Section of Joint 82 

. Test Pressures 76 

Weights and Dimensions. . 31 



CaUSoTtaa, Miners' Inch 311 

Special External UfMet Tub- 
ing, "NATIONAL" 

Section of joint 82 

Tes« Ptessares. 76, 623 

Weights and Dimensions.. 30, 593 

Calking (Definitidn) 483 

Recess (Definition) 483 

Tool (Definition) 4S3 

Calorific Unit 327 

Cap (D«finitkHi).... 483 

Caps for Cylinders 194 

Capacities, Comparison of Cua- 

tomaiy and Metric Units.466-467 
of Qrlindrical Tanks, Table, . 302 
Discharging, of Pipe, Relative 
Double EJitra Strong. ..... 646 

Extra Strong 644-645 

Standard. . . . : 306-309 

Factors for Tubes 423 

Measurements (see Metric 

Equivalents) . .460^476, 652-H553 

of Rectangulai' Tanks, Table. 305 

of "SHELBY" Tubing. . . . 200-203 

Carbon in Bessemer Pipe Steel . 10 

Open Hearth Pipe Steel ... 10 

**SHELBY" Seamless Steel 

Tubes 16-19, 591 

Dioxide, Physical Properties 

of 200 

Carbonate of Soda in Boiler 

' Water 276, 635-638 

Carbonic Acid Gas 
Corrosion Caused by Dis- 
solved 576 

Cylinder Heads 189 

CyUnders, "SHELBY** Seam- 
less. IS, 188, 209-210 

and Oxygen in Boiled Water 

276, 635-638 

Properties of 209-210 

Card Weight Pipe. , aa, 483 

Casing (Definition) 484 

Boston. "NATIONAL" 
(see Boston Casing, 
"NATIONAL."). 
California ^Diamond BX, 
"NATIONAL'' (Ate CaU- 
fornia Diamond BX Casing, 
"NATIONAL"). 
, .Coupling (see Casing in Ques- 
tion). 

Dog (Definition) 484 

Elevator (Definition) 484 

Expanded Joint 27 

Fitting (Definition) 484 

Head (Definition) 484 

Inserted Joint, * ' NATIONAL" 
Boston (see Boston Casing, 
"NATIONAL", Inserted 
Joint). 
Nipples, )!V;rought .i74i ^a* 
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Casing, Shoes (Dtfinitiott) ...... 484, 

Size, TNtflft Piactke. ........ si, ^67 1 

South Penn. "NATIONAL" 
(see South PeuL CasiBg, 
"NATIONAL'*). • ro.. 

: Swdled ToiB|t. < . . ' ay- 

Cast Iron. Fittings* ...» .168^ 588-^540 

Flangtfs Standard u6 

Pipe, £xpakiai<Mi. ...-..;.. . 347 

VJtaghtoiu 1.^...... 433 

CataloBue Pole-Numbek:. xc8-z5t. 6x6 
Catchw^ Tufajng (DefinitkKa):.'. ' 5x2 
Cause of. Corrosion oi Soiles 

Tubes. V. -. . .637-rt688 

of Pipe 1 12, SS5-*-S9o 

of Pitting '. .... 576 

Center Poles '. idg 

Centi{i^de>Fahreiifaeit Conver- 

sion Tables «... .4^5-^476 

Centimeters to Inches. . . 46xt 463, 47^ 
Central Bade Outlet (Definition) 480 
Centrifugal Separator Povgings. ' 194 

Chain Tbngs (Definitioa) 484 

Champfer (Definition) ......... 484 

Characteristics of "NATIONAL" 
Pipe ("NATIOJ^AL" Bulle- 
tin No. xa) 6s's, 656, 658 

History, and The Advantages 
of ''NATIONAL?' Pipe 
("NATIONAL". Bulletin ' 
No. ix)... ........ ..655, 6jy6,6s7' 

(SiaTCOftl Iron Corrosion, Speci- 
mens ', 566 

Charles' Law of Gases : 314 

Chart, Conversion for Lengths, 

Weights and Temperatures . 476 

Flow of Water 979 

Metrk CoBTersion 476 

Qiasen «'. xo-ii 

Lead of 11 

Number in Dis for Different 

Pipe Sizes - 11 

Threading. . , ipr-xi 

C^arance of. ... ; < xo 

Chasing (Definition) 4)^4 

Check (Definition) 484. 

Valves x6g, 1 70, 4^4 

Chemical Action of W^ter, Cor- 
rosion due to SS9 

Analysis, Pipe Steel 10 

"SHELBY" Seamless Steel 

Tubes ic, r6, t8, rg, S9i 

Chezy Rufc for Flow of Water. 281-082 
Chicago Building Ordinances, 

Formula for Columns. . . 244 
Chip Space on Threading Dies . . lo^i i 
Chloride of Magnesium in Btiller > 

Water 276 

Chlorine, Absorption hy Water. 3x6' 

Corrosive Action of SS7 

duristie's Tests on Columtis 230 

C. I. F. (Definition) 484 

Circular Flange (Defioltioni). ... 4^4 
Weld (Definition) 484 



Circulars Issued by National 

Tube Company 655-670 

Circumferences, Areas and 
Sturf aces 
for Boiler Tubes and Flue^ 65 x 
for Pipe, Double £zt^ 

Strong. . . . i 650 

Extra Strong , 649 

Standard..' ' 648 

for Tubes aiMl Round Bars. 419-459 
Circumferential Stresses, In- 
ternal Fluid Pressure .... 3 20-2 2 1 
Cisterns, Barrels Contained in. . 304 

Clamp (Definition) 484 

Leak (Definition) 496 

PipDS (Definition) 500 

> Pouring (Definition) . ; 502 

Service (Definition) 505 

Water Pipe (Definition) 5x5 

Classification of Boiler Water. . . 637 
of Pressures, Valves and Fit- 
tings X67 

of Water Impurities 636 

Clavarino's Formula 215 

Applicability 223 

for Strength of Tubes, Internal 
Pressure. ....".. 21 ^--220, 222-224 

Cleaner, Flue (Definition) 492 

Tube (Definition) : . 511 

Clean-out Fitting (Definition). . 484 
Clearance of Threading Chasers xo 
Ciegg's Experiment on Flow of 

Gas 317 

Close Nipple... 171, 1 74, 485, 627, 628 

Return Bend (Definition) 485 

Coal Mine Corrosionss6, 571-572, 580 

Tar (Definition) 485 

Coating-, Bituminous 107 

Corrosioto, Effect of 554, 556 

Literature about 655, 660, 663 

"NATIONAL" 
94, 107, 108. 109, 625, 655H556, 663 

for Pipe (Definition) 485 

for Poles 118 

Protection and Dip 

91,94, 106, X07, 625 

Smith's (Definition) 479, 507 

Specification, Dip 9ii 02, 625 

"NATIONAL^ 94, 625 

with Zinc 93, 94, 625 

Cock (Definition) 485 

Cock, Ammonia, Thread (Defi- 
nition) 479 

Corporation (Definition) 485 

Four- way (Definition) 492 

Qage (Definition) . . . : 492 

or Faucet, Telegraph (Defi- 
nition) 5x0 

Pet (Definition) 500 

Plug (Definition) 502 

Cocks and Valves 169, X70, 485 

Coefficient of Air Discharge. ... 358 
Expansion of Iron and Steet 
. rBureau of StAndwnds". an 
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Coefficent, Flow of Steam 

through Orifices 341 

Roughness, Ku^ter's For- 
mula 281-282, 638 

Coil (Definition) 485 

Box (Definition) 482 

Bracket (Defimtion) 482 

Expansion (Definition) 480 

Cold-drawn (Definition) 485 

"SHELBY" Seamless Steel 

Tubes and Tubing (see 

Seamless Steel Tubes and 

Tubing, "SHELBY") 

CoQapse and (Column Formulae, 

Comparison of 230 

Collai^ing Pressures .227-243 

Lilly's Formula for 231 

Marine Law 229 

of Pipes and Tubes. 2 27-343,664 

Results of Research 928* 

Stewart's Formula for. .... 238 

Tables 332-243 

Tests 227 

Collapse related to Strength 

Column^ 230 

Research 328 

Under External Pressure, 

227-243, 664 

Collar (Definition? 485 

Flanee (Definition) 485 

Colorado Miner's Inch 294-312 

Column and Collapse Formulae . 230 ' 
Flange, Pump, Reinforced 

(Definition) 503 

Pump, Flange (Definition). .. . 502 
Sections, Tableis of. Properties 

of 364-267 

Water (Definition). 5 14 

Columns, Chicago Building Or- 
dinances, Formula for 344 

New York Building Code, 

Fonnulafor 244 

Pipe 244-249 

Safe Loads for 

Double Extra Strong 249 

Extra Strong 247-248 

Standard 345-246 

Strength of 244 

Relation to Collapse 230 

Commercial Pipe, Yield Point 

Tests on 222, 630-634 

Tubes and Pipes, Bursting 

Tests of 223-226, 630-634 

Pipes and Cylinder to Re- 
sist Internal Fluid Pres- 
sures, Strength of 

222-226, 630-634 
and Pipes, Strength of Weld 

of 226, 630-634 

Common Formula for Flow of 

(jras in Pipes 321 

Internal Pressure 
913-214, 21&-219, 224, 630-634 
Thiead (Definition) 485 



Companion Flange (Definition) . 654 
Comparative CoRosion (see Cor- 
rosion) 

Stiffness of Beams 25$ 

Stren^ of Beams 254 

Comparison of Collapse and 

Column Formulae 23a 

Customary and Metric Units 

from I to 10, Tafalea 463-4' 

Formulae for Discharge of Gas 32 
of Fuel per Hmso Power per 
Hour uir<Gss» Gasoline ai^ 

Steam Xngines 

Intemal Fluid Pressure For- 
mulae iot Tubes» Pipes and 

Cylinders 218-aig 

Tons and Pounds 47< 

Wrought Iron and Sted Pipe 

Columns 231 

CompetitiiNi Valine^ 170 

(Composition Angus -Smith 

(D^nition) 479 

Chemical o£ Steel for 
"SHELBY" Seamless Tubes 
and Tubing. 1 5, r6, 18, 19, 59< 

Welded Pipe... 10 

dAir...* 3S» 

of P^ Steel, 

9, ro, IS, 16, 18, 19, 211 

of Water 27^ 

Oompreflsed Au*, Flow of . in 

Pipes. 360-36* 

Pressure Losses. 360 

Transmission, Loss of Pies- 

sureof z6q 

Velocity of Efflux of 357 

(Compressibility of Wattf 275 , 

Onnpression, Adiabatic, of ' 

Natural Gias .324^325! 

. Work of 3S6 

and 'Expansion, Adiabatic, of 

Air 355 

Isothermal of Air 35^ 

Natural Gas, Adiabatic . . .324-325, 

Temperature of Gas 335 

Compressive Stresses in Beams. 250' 

Columns 2441 

Condensation in Bare Steam 

Pipes 3481 

Condenser Tubes, Sur&ce^ Fresr 

ervation of 558 

Conditions, Effect of, on Cor- 
rosion « 5541 

for Pole Tests xi4 

Conduit Pipe (Definition) 485' 

Cones,. "SHELBY" Seamless 

Steel 195 

(Connection, Flanged 167, z6gi 

Screwed 167, z68; 

Siamese (Definition) 506* 

Content, Metallic Iron, of 
Wrought In» and Steel < 
Pipe SW 
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Contents in Gallons, Cylinders, 

301, 302 

Rectangular Tanks 305 

> of Cylindrical Vessels, Tanks, 



etc., Tableof. 



i03, 304 



. .30a 

f C^iindeis and Pipes, Table. 301 

Pipes in Pounds per Foot. . 303 
Pontraction and Expansion of 

Pipes 168 

Lateial, Coefficient 315 

Convenient Equivalents 312 

Umverged End 189, 190, 485 

Converse Lock Joint Pipe, 

"NATIONAL'^ 

[ Coating, Protective log 

f D^nition xoS-ioo, 485 

Leaded Joints 167 

I Ronforcement 109 

I Section of Joint. 84 

i Specification. . . . '. 93, 635 

' Test Pressures 74 

.Weights and Dimensions 43 

ponversion Chart, Lengths, 

Weights and Temperatures. 476 
, Table, Hydraulic 310-312 

Metric System 652-653 

Surfaces 652H553 

Volumes 311 

popper Deposits, Corrosion 

Caused by 560 

\ Pipe, Expansion of 347 

b Weight of 423 
toration Cock (Definition). 485 
ect Sizes.of House Pipes lor 

I Gas, Table of 319 

Corrosion 

I of Add and Basic Steel 553 

in Bath Houses, 

«.!... 564-565, 655, 656, 661-662 
BiWiography, General.. is, 553-560, 
of Bcniers and Boiler Tubes, 

la, 375-277, 558-560, 635- 

638,655,656,66s 
Cause of 12 

b Coal Mines.. . . §56, S7i-S7a, s8o 

Cbatmgs, EflEect of, on 554, 556 

Compaxative, Specimens of 562-^575 
i Conditions, Effect of, on. . . 554, 560 
! Copper Deposits, Caused by.. 560 

Desim x>f Hot Water Supply 
I . Systems to.Minimiie.. 576-578 

I m Drainage Systems . . 583-584 

: Electrolytic. ..12-13, 556, 557, 558 

ualvamc Action 555. 560 

I of Hot Water Piping in Bath 
Houses, 

,^ 563-565,655,656,661-662 
of Hot Water Supply Systems, 

rrx A ui • A . .S<ia~565, 576-578 

I Hydrochlonc Aad 560 

I Ii^nirities, Action of in Feed 

I Water 275-277, 560, 635-638 

I and Incrustation of Boilers, 



/tm'—ntrtr 



Corrosion 
Investigations, Summary of 568-564 

of Iron and Steel 13, 553-59* 

Pipe as Found in Service 
("NATIONAL" Bulletin 

No. 10). 655,656,662 

Literature about. Published 
by National Tube Company, 
. 66i-663» 66s-66< 

in Mains, Street.. 584-585, 589-S9C 

of Metals eec. eefl 

Physical Reasons for J.^' Ill 

Jijf. ^*-i3, 553-590, 661-66^ 

S^& • V -u • • 557, 5S8, 57o-S7<i 
Plam Facts about 

"NATIONAL" Pipe. . . .561-575 
Prevention of (see also Dog 

Guards), 13, 375-277, 558, 559, 
« .^ . . 560, 577, 635-638 
Purification of Boiler Water 

; T> r • .. ^ *7S^277, 635-^38 
in Refrigerating S3rstems, 

- , . 583, 584, 587, 655, 656, 66s 

Kelative. .... ...553-554, 579-590 

Kesults of Investigations, Sum- 

. ttary 56&-569 

inSaltWater ^ 55? 

in Sea Water 555-556 

in bervice Lines^ 589-590 

m Steam Drums 560 

of Steel and Iron 1 a. 553-590 

Pipe as Found in Service 

("NATIONAL" Bulletin 

e No. 10) 655, 656, 663 

SP«amens 563-575 

of Surface Condenser Tubes. . 558 

of Tanks by Galvanic Action. 557 

Testimony as to Relative. .579-590 

Tests 579-590 

in U. S. Navy, of BoHer Tubes^ 

TT J .557, 559, 560, 565-566 

Underground 556 

Water, Boiler, Purification of, 

'T- r,« . 275-277, 635-638 

Zmc, Effect of , on 560 

Corrugated Joint (Definition) . . 486 

Counterbored (Definition) 486 

Ck)untersuik (Definition) 486 

Countersunk (Definition) 486 

Coupling (Definition) 486- 

Pipe (Definition) '. 500 

Socket (Definition) 507 

Steam (Definition) 509 

Union (Definition) 513 

Couplings (see Product in*Ques- 
tion, also "Joint") 

Covering, Pipe (Definition) 500 

Coverings, Steam Pipe 348-350 

Cox's Formula for Discharge of 

Gas 321 

Loss of Head by Friction 
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Cream Separator Bowls. Speci<* 
ficatioQS for "SHELBY'' 
Seamless Cold-drawn Steel 

Tubes for 103-104, 625 

Specialties 194 

Cressed (Definition) 486 

Artesian Joint (Definition) . . . 486 

Cripplmg o! Pc^ 116 

Cross (Definition) 486 

Cross-over (Definition) 486 

Bend (Definition) ^86 

Pipe Bend 163, 627 

Tee (Definition) 486 

Rolls, Effect 8-0 

Section of Pipe 58-65, 610-620 

Square Pipe 66, 609 

Rectangular Pipe 67, 609 

Tube (Definition) 486 

Valve (Definition) 487 

Crotch (Definition) 487 

Crushing Down Test. . 13, 95, 100, zoa 

Test (Definition) 487 

Cubic Centimeters, Capacity of 

Pipe 423 

Contents, Pipes and (Cylin- 
ders. .301-304, 4x9-459, 648-651 

Seamless Tubmg 200-203 

Tubes 4x9-459, 648-651 

Cubic Feet per Foot of Cylin- 
ders, Table 301 

Cubic Feet per Foot of Pipes. . . 301 
Second, Gallons per Minute, 

Table 3<» 

Foot Equivalents 31X 

Inch Equivalents 3x1 

Cup and Ball Joint 487 

Cup Joint (Definition) 487 

Cupped Cylinder Heads 189-190 

Cupping (Definition) 487 

Process iS 

Current Motors, Water 298 

Curve, Collapsing Pressure 231 

Elastic, of Beams 251 

Curved Flange (Definition) ..... 487 
Curves, Effect of on Flow of 

Water in Pipes 279 

Customary Sizes of Poles 109 

Cut Length (Definition) 487 

Limits of Accuracy, Varia- 
tion 2Z, 671 

Cutter, Pipe (Definition) 500 

Tube Sheet (Definition) 512 

Cylinder (Definition) 487 

Caps 194 

Heads X89-X92 

Dished; Thickness of 191 

Flat, Inickness of 193 

Shapes of 189-190 

Strength of 190-191 

Specialties, "SHELBY'* 

Seamless Steel <. . . 194/ 

Cylinders, Anmionia, 

"NATIONAL" 518 

Bursting Strength 189 



Cylinders, 
Comparison of Internal Fluid 

Pressure,' Formulae for. .ai8-2i| 

Contents' of. Table 

for Gasoline Engittca Z9j 

Matoials for 

Seamloa, "SHELBY" li 

Spedficatkmi fisj 

Strength of. Under Internal 

PrMSure 2i2«>226, 631-6; 

Table of CapMcitieft of 

Qylindiical l^mlu, Table of, 

Capacities of. m Barrels . . . 

Tanks and Cisterns, Table 

of. Contents of 

Walls, Strength of . 2 x 2-243, 631-6: 

D 

Dalton's Law of Gaseous Presr 

sures 

Darcy's Formula for Flow of 

Steam in Pipes 3 

Water in Pipes 28 

Dead End of a Pipe (Defini 

tion) 481 

Decimal Equivalents of Feet } 

and Inches ; 366-368J 

Fractions 3^ 

Vulgar Fractions 366-36I 

Wire and Sheet Metal 1 

Gages 36d 

Fractions of Inch 36I 

ai a Foot for Each ^ of an 

Inch 31 

an Inch for Each ^ 3 

Definitions (see Particular Defi- < 

nition). 
Definitions of Terms Used in the 
Pipe and Fitting Trade 

479-516, 654! 
Deflection and Set Limits. Tubu- 
lar Electric Line Poles, 

IX2-II: 

Due to Load 
Seamless Cdd-drawn Steel 

Trolley Poles 1981 

Elastic, of Beams 251 

Dekaliters to Pecks 462, 467 

Delivery, Oxmpressed Air. . . .36Qr-364 
Water from Pipes 378-279 

Density of Air 352-354 

Water 27* 

Densities of Elementary Gases. 314 

Depth of Thread, Brigg's Stand- 
ard 208-209 

Design of Hot Water Supply 
S3rstems to Minimize Cor- 
rosion 576-578 

Devdopment of Pipe Industry. t 
History, Characteristics and 
The Advantages of 
"NATIONAL'*^ Pipe 
("NATIONAL" Bulletin 
No. jx) 655, 656, 657 
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ivdopmoit cA Pipe/ Indktsicy, 
^The Kue ot Steel Pipe 
i ("NATIONAL" BuUe& 

k Na.a4)i--.. 655,656,659 

nameter, Nomiaal^ Intenafti 
' aad£xt«mal 

\ 31, 46-56, 58-65, <5lO-620 

[of Pipe Reqmred for Flow of 
» Kaown Quantity of Watef.' 
^ "SHELBV" Seamteas'nibr 

hamon4 BX Ckfing, Goiilomia, 
Y'^i^ATlOmlr'^ (x^ Cali- 
i fomia Diamond B^ Caaing, 

h^ "NATlOKA|L")v 
ond BX Drive tipe, CaU- 
i>rma, 'JNAf lONM." fe^ 
r California Diamond BX 

Drive Pipe/'NATIOfiTAL") . 
^ DriU Rods, "SHELBY" Seam- 
less Cold-drawn Steel Tubes, 
r Specifications for . . . 104-105, 625 
paphragxo, iEzpansio;i (Pefiui- 

tion) . . I. . . ^. 489 

^— tiooaiy of P^pe Trade Terms, 

k< ^ .. . ' 477-516,654 

pe (Definition) i «,...,.. 487 

Master (Definition) ,.*,.. 497 

*^ipe (Pe^nition) . . 1 , 500 

s, Threadmg, ^lo-ii, 655, 656, 661 
[erence in Weight of Pipe for 
Difference in O. D . . . , . .379-380 
tensions^ (see Weights and 
Dimensions, also Product in 

CxMitinglseie also Coating) .Qt,tcS 

Specificatkns; .. ; , 91 , 94, 6a 5 

Pipe (Definition;) .487 

Dipping Poles. ......... .-. . . .1 18 

JPiscnarge, Air, Coeflicients of 358 
i Capacities. Relative, of Pipe, , 

Dou1|>le EKt^a Strong — 646 

L Extra Strong 644-64S 

L ■ Standard; . . ., .. ^ ...... . 306-^09 

rtlhart. Quantity, Dikmeter, ' 

Velocity . r • -^ < » • *79 

fc^Coefficientof, Air ,^... 358 

Steam , . ,. 34i 

Water.. 278 

Gas at High Pressure, Formula 

for.'. ,.336-3" 

Low PressUtp. Tormulf . . 317 

Commori Formula fot. 321 

Comparison of Formula. . . 323 

Cox's Formula 321 

Oliphant'ft Formula 322 

Pittsburgh Formula ^21 

, Rix's Formula 321 

Towl's FormiiUi .'..,,, 321 

Unwitt's Formula ^323 

.^Pipes (^veying Water.. . . 278^270 
Relative.. .... .306^30^); 644-:646 

Pumping ETngihes 293 

Steam from Pipes,, Kei^vs 
Formula'.'.'. ....'....:..■. .."344 
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Discfaa»ge» Water Through Pipes 278 

Dished (Defimdon) 487 

Cylinder iHeadst Thickness of 191 

Heads, Strength of 191 

Displacement per Lineal Foot of 
"SHELBY" Seamless Steel 

' Tubing 199 

Dissolved Carbonic Acid and 
Oxygen in Boiler Water 

276^576,635-638 

Distribution of Qas. 317-324 

Dog (Definition). . .:.... 487 

Oising^ (Definition) ; . . 484 

Guard .(Definition) , 487 

Guards^for Poles, Tubular . . 1 13-1 14 

Pipe (Definition) 500 

River (Definition) . . , .... 504 

Double Bend (Definition) 488 

Branch Elbow (Dc^mtion) . . .. 488 
Extra Strong Pipe 
Bursting Tests ,■ .,,.. 225-226, 633 
Columns, Table of Safe 

- Loads for... ^.. i ....,249 

Circumferences, Areas and 

Surfaces for. ...... .. .► 650 

^ Definition . 488 

Dischaifpiig . Capaciti^ of. 

Relative *...»... 646 

Internal Fluid Pressures for 633 
Length per Square Foot of 
Siiurface...... .....*.. .. 57 

Manufacture, Process ot 8,9 
"NATIONAL" 

Test Pressures 69,621 

Weights and- Dimensions 25 

Offset U Bend ..163. 627 

Riveted Bump Joint Pipe. .165-166 
Butted and Strapped Joint 

Pipe ....164-165 

Sweep Tee (Definition) 488 

Drainage Fittings (Definition). 488 

Systems, Corrosion in . 583-584 

Drams, Apothecaries, to Milli- 
liters 422,466 

Drawing (see ^Seamtess; Steel ,. 
Tubes and Tubing, 

"SHELBY"). ; U 

Drawn (Definition) ...■...,.,.. 488 

Cold (Definition) 485 

Hot (Definijtioa). ,> 4 . . . ^ . • . • ' 49S 

Dresser (Definitdon). . , 488 

Drifted (Definition) 488 

and Reamed (Definition) 503 

Pipe, "NATIONAL'^ (see 
Reamed and Drifted Pipe, 
"NATIONAL"). 

Drill (Definition) . V . : 488 

Pipe, "NATIONAL" 

: Section of Joint 80 

Test Pressures v « '. 76 

Weights and DimeilsidJtt. . 36 
Pole (DefinfttOtt) . .':. .... .' .-: So<i 
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Drill Rods. Diaihond, 
"SHELBY^' SeanOess Steel 
Tnbea for, Sp^dfiottion 

104-XOS, 625 

Shot (Definition) 506 

Drilled (DefinitioB) 488 

Drilling Machine (Definition) . . 488 
Purposes, "NATIONAL" 
Pipe for ("NATIONAL" 
Bulletin No. 15). .. .655.656,658 

Drive Head (Definition) ....... 488 

Pipe, "NATIONAL" 

Section of Joint 77 

Test Pressures. 69 

Weights and Dimensions. . . 24 
Pipe, "NATIONAL" Cali- 
fornia Diamond BX (see 
California Diamond BX 
Drive Pipe, "NATIONAL") 

Pipe Joint (Definition ) 488 

Ring (Definition) 488 

Shoe (Definition) 488 

Drop Elbow (Definition) 489 

of Piessure in Steam Lines. . 344-346 

Tee (Definition) 489 

Test. . 116,119 

Drum (Definition) 489 

Drums, Steam, Corrosion of . . . 560 

Dry Joint (De^nition) 489 

. Kiln Pipe, "NATIONAL" 

Section of Joint (Corrected) 624 

Test Pressures 76, 623 

Weights and Dimensions. .37, 596 
"NATIONAL" BuUetin No. 

23 655,656,659 

Pipe (Definition) 489 

Quarts to Liters 462,467 

Steam, 327 

Durability of Wplded Pipe in 
Service ("NATIONAL" 

Bulletin No. 3) 655,656.662 

of Wrought Iron and Steel 
Pipe (seeialso Corrosion) . 561-5 7 5 

E 

Eccentric Back Outlet <Defini- 

ti(Mi) . . . . : 480 

SBccentric Fitting (Definition) . . 489 

Eckert Joint (Definition) 489 

Eduction Pipe (Definition) 489 

Eighth B^d (Defiidtion) • 489 

Effect of Bends and Fittings on 

Flow of Air in Pipes 364 

Gas in Pipes 324 

Steam in Pipes. : 346 

Curves and Valves on Flow 

of Water in Pipes 283-284 

Efficiency of. a Fall of Water. . . a97 

£fi9ux of Air - 3S7-'458 

Gas w 316 

Sjteam. Mi-342 

Velodtyof 357 

Elastic Curve of Beams S51 
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Elastic Deflection <A Beams 

asif 257-264 

Elongation ii| 

Limit of Bessemer Pipe Sted 10 
Open Hearth Pipe Steel . . . 
"SHELBY" Seamless Steel 

Tubcs^ 16-17 

Elasticity Modulus X12, 255. 257 

of Beams 254-255 

Elbow (Definition) 48^ 

Back Outlet.. 484 

Double Branch (Definition ) . . 48! 

Drop (Definition) 489 

Heel Outlet ^Definition) 493 

Reducing Taper (Definition) . 503 

Resistance to Flow 324 

Return (Definition) 504 

Service 489 

Street (Definition) 509 

Taper Reducing (Definition) . 503 

Three-way (Dennition) 511: 

Union 489 

Electric Line Poles (see Poles). . 109 
Tables, Tubular ..... .120-157, 620 

Electrolysis 13, 556, 557, 55$ 

Elementary Gases, Densities of . $il 

Elevator (Definition) 480 

Casing (Definition) aM 

EU, Back Outlet (Definition) ... 480! 

Ell, Branch (Definition) 4891 

EU (Definition) 489 

Ell, Service (Definition) 50I 

Ell, Side Outlet (Definition) .... 50^ 

Ell, Union (Definition) 513 

Elongation Bessemer Pipe Steele xo 

Elastic 113 

Open Hearth Pipe Sted n^ 

Pipe Caused by Heat 346-34? 

"SHELBY" Seamless Sted 

Tubes 16-1^ 

Tubes by Heat sir 

End, Annealed, Tube (Defini- 
tion) 4^ 

Converged (Definition) 48s 

Cylindtf 189-100 

Dead, of a Pipe (Definition ) . . 481 
Expanded, Tnbe (Definition) 489 

Plain (Definition) 501 

Safe (Definition) 505 

Enerjar of Water Flowing in- a 

Tube 298 

Engine Cylinder Forgings 195 

Engines, Gas, Gas (jjuantities, 

Feed Pipe Sizes, etc.. for. 647| 
Gasoline and Steam, Fuel per 
Horse Power per Hour for. 647 ; 

Pumping, Discharge of 293-294 

Sizes of Steam Pipes for 347 

Thermal Waste 3S> 

Entrance, R^fistance to Fkm of 

Steam Due to S4< 

Entropy, lobular Values, 

^ M ^ 320-333. 33«^340 
Entry Head, Flow df Water .... *7T 
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quation ol Vipee. . .so&'SibQ, 644--646 
Equivalent' Heads of Water 
and Mercuty, Tikble of 

Pressure. 310 

Equivalents, Canvenient ..,..:* 312 
Cubic Feet, Gallons, Seconds, 

Minutes, Hours 300 

Decimal 470^*471, 476 

Foot for Each ^ Inch 366-367 

Heat, Mechanical 328 

Hydraulic 310,312 

Inch for Each ^ 368 

Masses, Metric, English 468 

Mechanical of Heat.. 328 

Metric. 460-476, 6sa'>-6s3 

Charts.. ..<. : 476 

Pressure to Head .274, 310 

. Water .....310-312 

Evaporation Factors 333''336 

Exhaust Relief Valv« (Defini^ 

tion) 489 

Expanded Upset Tubes 158-161 

End Tube (Definition) 489 

Joint (Definition) 489 

Joint Casing 27 

Riveted. 165-166 

Expander, Tube (Definition). . . 512 
Expanding of Boiler Tubes into 

Tube Sheets 210 

Test Boiler Tubte 102, 625 

Expansion and Compression, 

Adiabatic of Air ' 355 

Isothermal, of Air 356 

Omtraction of Pipes 168 

Bend 163, 168, 627 

Coefficient 211 

Coil (Definition). ^ 489 

I Diaphragm (Definition) 489 

Gases 314-320 

I Joint 168, 489 

[ Expandon Loop 163, 168, 490, 627 

of Air Adiabatic 355 

Isothermal / 356 

Gas, Mariotte's Law 314 

Iron and Steel Tubes, 

Thermal 2it 

Pipes by Heat 346-347 

Steam 34^347 

Tubes by Heat »ii, 346-347 

Water. ...^ , . . 272 

Pipes (Definition) 4J9P 

Rug (Definition) 490 

Valve (Definition) ; 490 

i Experimental Tests or Research, 

Bursting 2x2-326, 630-634 

Carbonic Acid 209 

Collapse 2«7-243 

Elasticity iifi-113 

Holding Power of 

Boiler Tubes 210-21 1 

Strength of Pole Jomts xi6 
Exponential Formula, William's 

and HaMa';9 > 283 

Extension Piece (Definition) . . . 490 



External Diameter of Pipe 

5^-65, 610-620 
Pressure to Produce Col< 

lapse ..227-243 

Surface Length of Pipe per 

Square Foot, 38*41, 57, 199 

per Linaal Footi 

38*-4i, 199. 4r(^*459> 648-651 
External Upset Tubes, Lap> 

welded xmd Seamless 1 5S«i6t 

Tables of. .... i6o»i6t 

Tubing, California Spedal; 
"NATIONAL" (we Calf* 
fomia Special Extandl 
Upset T u b i a g , 
"NATIONAL"),. 
External Volume per Lineal 

Foot of Pipe . . .419^459, 6d8-65i 
External Vfalimie per Lineal 
Foot of "SHELBY" Searn^ 

less Tubing 19$ 

Extra Heavy (DefinxtSota) ...... 496 

Fittings 168-169 

. Pipe Flanges, Threaded . 169, 175 
Pressures, Working ....... 168 

Unions «... 169 

Valves 170 

Long Nipples 171-174, 627-628 

Strong (Definitioni) 490 

Double (Definition) 488 

Pipe (see Double Extra 
Strong Pipe) ^ 

Pipe 
Bursting Tests . : . 225^226, 632 
Columns, TaUe o£ Safe 
Loads for ......... . 147-248 

C&camferencc9» Areas 

and Surfaces for 649 

(Definition) 490 

Discharfie (Opacities of. 

Relative 644-645 

Internal Fluid Pressures 

for , 63« 

Length per Square Foot 

ofSurface 57 

Manufacturing Process of 8, 9 
"NATIONAI?* 

Test Pressures 69, 621 

Weights and Dimen- 
sions.. 25 

UsedinPoIes.il I, ii8r-i57,626 

F 

Face, Raised( Definition) 503 

Faced After (Definition) 490 

Spot (Definition) . . . : 508 

Factors, Area, for Tubes . 373-375 

Capacity for Tubes 423 

Deflection of Poles .... 119-157 

Evaporation of 333-33^ 

Internal Fluid Pressure 220-221 

Safety 268-270 

for 0>IIapse — 228 

Strength, for Pipes.. 58-65, 610-620 
Weight for Different Materials 423 
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Factors, Weight, for Sted Tubes 

376-378 

Facts, Plain,, about 

"NATIONAL" Pipc...,s6i-S7S 

Fahrenheit Thermoraeter to 

Centigrade ; .475-476 

Fairbaim's, Sir Wm., Teats 227 

Fall ol Water, Power and Effi- 
ciency of 297-fts>^ 

Fjiuoet (Definition) 490 

Faucet' or. Cock, Tel^aph 

(DefinitibB).;,. .■ 510 

Feed Pipe; Internal (Definition) 494 

Feed Pipe •Sizes, Gas Quantities, 

etc, fior Gas Engmes . . . 4 . 647 

Feed Water Impurities, 

fl75^a77, 635-^3* 

Regulator Floats i9j. 

Feet, Decimal Equivalent of 

Indies and. .-..;. 366-367 

Feet to Meters j . 461, 463 

Female and Male (Definition) . 497 

Fence Railin«n 177-182 

Ferro Steel <Defimtion) . . . . v . 490 

Ferrule (Definiticm). ' : 490 

Tube (Definition) :J 512 

Fiber Stresses, Beams, 

2.50-351, 2S7^i63 

Collapse of Tubes 228 

Internal Fmd Pressures, 

. ' 212-226, 630-634 
Safe Working.-. ........ 268-270 

Field Joint of Poles .115, 490 

Field Tube (Definition) 491 

Fifth' Roots and' Powers of 

Numbers. .'. .365-366 

Filling Wive, Receiver (Defini- 
tion) . 503 

Finished Cold. "SHELBY" 

Seamless Steel Tubes .:.:.. i^ 
Finished Hot, "SHELBY" 

Seamless Steel Tubes 14 

Fife Hydrant (Definition) — , . 491 

Plu^'fDefinition) 491 

Fitting, Ammonia (Definition).. 479 
ancfPipe Trade, Glossary of 

Terms Used.' 477-516, 654 

Clean-out (Definition) . ...... 484 

Eccentric (Definition). 489 

Inverted (Definition) . . 4 . ^ « , . 494 

t^JSg Turn (Definition) 497 

Fittings 167, 491 

Blast Furnace. < . . .- •. . . 170 

Cast Iron. . . ,- i .....'.. . x68 

Converse Lock Joint PipCj 

"NATIONAL". . . . . . . .93, 62s 

Drainage, (definition) ....... 488 

£f ect of, on. Flow of Air. . ; . . 364 
Gases, i ......... . 324 

Steam... .: i ..... . 346 

Water..... ; 283 

Extra Heavy Pipe ... .; , i 175 

Flanged '....;. 1 ... . 167 

>IaUea<bie ...... j ....' .w .\ . i .168 



Fittings, Pipe (Definition) . 500 

Raiung. .' 177-182, 503 

Screwed (Malleable and Cast) 168 

Trade Terms 477-516. 654 

Valves and, (general 167-170 

Literature about 667-670 

Working Pressures ^i. 167-168 

Flag Poles 115 

Flange (Definition) 491 

, Blank (Definition) 481 

Blanking (Definition) 481 

- Blind (Definition) 481 

Boiler (Defimtidn) 481 

Circular (De^tito). 484 

Collar (definition) 485 

Companion (Definition) 654 

Curved (Definition)... ... ..».. 487 

; Intemal. (Definition) 494 

Joint. Peened (De&iHiom) . . . 499 

Welded (DefinitioB). 516 

Flange Pressed (Definition) 503 

. Pump Column (D^nition)... 502 
Reinforced, Pump ' ColMinn 
(Definition) ..........;.... 503 

. Riveted (Definition) ; . . 504 

Roiled Steel (Definition) 504 

Saddle (Dnfinitiim) ... 1 505 

Spun (Deftvtioo). .......... 508 

Union x6g, 491 

Flanged (Definition). 491 

Connections. * 167, 169 

Fittings .' 167, 169 

Joints « ■ 167, 491 

ripe 167, 491 

Valves. 167 

Flanges, Extra Heavy Pipe, 

Threaded 169, 175 

Pipe, Standard 169, 176 

Flangin|; and Bending, Specifi- 
cations, Pipe for. 95, 62s 

Flanging Test. . . 13, 95, 100-roa, 625 
Flat Cylinder Heads, 'xl^ckneaa 193 

Flat Head (Definition) ^ . 491 

Flat Heads, SU:ength«i ... 191 

Flattening Test. .13, 95, 100, los, 625 

Flexible Joint. (Definiticm) 491 

Flexure of Beams, Formulae 

for 256-263 

Floats, "^ELBY" ' Seamless 

Steel ,. X94 

Flow 

of Air .357—364 

. Com{M:essed. 360-364 

Oiirs Formula for 317 

Obstructions to 364 

Through Orifices 357-35* 

of Gas 317-325 

Formulae 317, 321-323 

Humphrey's Observations.. 319 

Obsbiictions to . ' 324 

in Pipes. High Pres^re. .320-324 
Low Pressure: : . .317-320 
Tables from Moleswolth's 
Formula'. :. 317-318 
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¥kswiolGMam..\.. ^t6 

of Steam .34X"947 

into Atmosphere 34X<-343 

in Low- Pressure Heating 
uines ••••.•.•••.•.<....*• 345 

Obstructions to. . . .' 346 

of Water a77-4og, 638-643 

Approximate Foranila 280 

Dane's Formnlai 282 

Diameter of Pipe Required 290 

Horse Power of 297-298 

Kutter's. Formula 281, 638 

Measurement of 29i-«996 

by Maximum an^ Mean 

Velocity 992 

Miner's Inch. ..(... 29^^96 

Nozzles. 293 

Piezometer 291 

PitotTube 291 

Venturi Meter ' 292 

Tubes 293 

Obstructions to, 

• 283, a8(6-«88, 63&-643 

in. Pipes 277 

Ait Bound 284 

Chart J. 1 279 

House Service 285 

Hydraulic Grade Line. . . 264 
Mean V^odty . . . ... .280-283 

Quantity Discharge.'. .978-279 

Water Hammer 168, 284 

William and Haven's F6rm^ 

ula 283 

Flue (Definition)'. . . . « 491 

Boiler (Definition) . ' ' 491 

Cleaner (Definition) 492 

Joints .'/. 164-166 

Fhaes, Boiler istt Boiler Tubes)^ 
Fluid Pressures, Internal 
for Boiler TUb^ and Flues . . . 634 

Factors 920-221 

• Formulae, Comparison of . . 2 1 8-2 1 9 
for Pipe, Double Extra Strong • 633 

Extra Strong 63s 

Standard. .....< 630-631 

Strength of Commercial Tubes, 
Pipes and Cylinders to Re- 
sist V . . J . aia-at6, 630-T634 

Fhis^ Bushing (Definition) 492 

Jomt (Definition) i 402 

Tubin?, "NATIONAL" 

Section of Joint ..... 80 

Test Pressures 75 

WeightaandDitneBSidns. • 3a 

Follower '(Definition) . .. . : 49a 

Long Screw (Definition) ' • 497 

Foot, Cubic Eqaivalents . 31 1, 462, 465 
Inches Reduced to Decimals* 

of .366-367 

Linear* Kilos per Linear Meter 

to Pounds per -. '652 

- PooBdB pe«, to Kilos pet " 

Linear Meter .%;..; 652 

Foiged, Pressed (Definition) ..." s^ 



Forginga, Various Kinds X93'*X96 

Formula, Approximate 280 

Common, Flow of Gas in ' 
Pipes, High Pressure. • ■ .^21-322 
Cox's, Loss of Head by Fnc- 

tion in Pipes 289, 639-643 

Darcy's 28a 

for Flow of Water in Pipes. , . 280 

Kutter's ....;... 281, 638 

Oilf^ant's , Flow of Gas in 

Pipes, High Pressure 322 

(see the Given Problem or Author) 

Towl's 321 

Unwin's, Flow of Gas in Pipes, 

High Pressure. 323 

Williams and Hazen's 283 

Formulae, CcNUparison of High 

Pressure Gas 323 

Internal Fluid Pressures, 218-219 
Thickness of Pipes and 
Tubes under CWlapsing 

Pressure 228-331 

Four-way Cock (Definition). . . . 492 

Tee (Definition) < 492 

Fractions, Decimal Equivalent 

of ' 368 

Franklin Institute Threads. . . 370-3^72 
Free on Rails (Definition) '492 

Friction, Cox's Formula for, 

. 289, 639-643 
Head of Water, 

278, 286-290, 639^43 
Loss of Head by, in Pipes, 

986-288, 639-643 
Fuel per Horse Power per Hoiur 

for Engines .' 047 

Full Flow Joints ■. . 165 

-way Valve (Definition) 492 

Furnace Fittings, Blast 170 

Melting (Definition) 49S 

G 

Gage .369. 49« 

Briggs' Standard. .21, x68, 208-209 

Cock (Definition). 492 

Length (Definition) 492 

Plug (Definition).. « . .... 502 

Ring (Definition) 492 

Thread, Valves and Fittings . . 168 

Water (Definition) 515 

Wire and Sheet Metal in Deci< 
mals of an Inch 369 

Gallon, British Imperial. .' 31 x 

Equivalents .311-^3x2 

Gallons, Cubic Feet and T^ble. . ' 300 
per Foot of Cisterns. ..<.-.... 302 

per Foot of Cylinders 301 

per Foot of Cylindiical Ves** 

sels 302 

per Foot'of Pipes. ........... 301 

per Foot of Rectangular Tanki 305 

• per Foot of Tanks 302 
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Ganons, per lineal Foot Dis- 
placed by "SHELBY" 

*' Seamless Tobin^ Z99 

per Minute, Cubic Feet per 

Second 300 

to Liters 462-466 

Galvanic Action SS5. 5S7i $60 

Galvanized 

Nipples, Long Screw 173 

Pipe 171-172,627 

Tank 173 

Pipe (see Pipe). 

Galvanizing 9^» 94* ic>7i 49^> 625 

Ganguillet's Formula, Flow of 

Water in Pipes 281-282, 638 

Gas 313-325 

Absorption of, by Liquids. ... 316 
Adiabatic Compression of 

Natural 324 

Avogadro's Law 314 

Charles' Law 314 

Cocks 170 

Common Formula for Dis- 
charge of 321 

Comparison of Formula for 

Discbaiise of 323 

Compression of 334-325 

Cox's Formula 321 

Density of 314 

Effects of Bends and Fittings . 324 
Engines, Fuel per Horse Power 

per Hour, for. ." 647 

Gm Quantities, Feed Pipe 

Sizes^ etc., for 647 

Expansion of, Mariotte's Law 

for ai4 

Flow in Pipes, High Pies- 
sure 38^-'&94 

Low Pressure . .316, 317-325 
Affected by Bends and 

Fittings 324 

under Pressure, Common 

Rule 321 

Cox's Rule 321 

Oliphant's Rule 322 

Pittsburgh Rule 321 

Rix's Rme > 321 

Towl'sRule 321 

Unwin's Rule 323 

Formula for Discharge at High 

Pressure 321 

Low Pressure 317 

General Lidex 313 

Gills Formula for Flow of 317 

Law of Mariotte's 314 

Lines, "NATIONAL" Plain 

End Pipe for. 600-608 

Mains, Corrosion in, 

584-585, 589-590 
Marimnm Supi^ of, Throue^ 

Pipes... 317 

Mixtures of Gas and Vapors. . 315 
Molesworth^ Formula for 
Flow of 317 



Gas, Natural, Compresakaof .934-^«5 

Oliphant's Formula for Dis- 
dbai^eof 322 

Pipe, "NATIONAL" 
(see Pipe, Standard, 
"NATIONAL"). 

Pipes, Table of Sizes of, for 
Different Service ^19-320 

Pittsburgh Formula for Dis- 
charge <rf 331 

Pole's Formula for Flow of. . . 317 

Properties of 314-316 

Quantities, Feed Pipe Sizes, 

etc., for Engines 647 

Rix's Formula for Discharge. 321 
Saturation Point of Vapors. . . 315 

Sizes of House Pipes 319 

Supply of , Through Pipes 317 

Temperatures Produced by 

Compression 325 

Thread (Definition) 492 

Towl's Formula for Dischaijse 321 
Unwin's Formula for Dis- 
charge 323 

(Gaseous Pressures, Dalton's Law 3x5 

Gasket (Definition) 492 

Gasoline Engine Cylinder 195 

Comparison of Fuel per Horse 

Power per Hour for 647 

Gate (or Straii^tway) Vahre, 

169, 170, 492 

Angle (Definition) 479 

Wedge (Definition) 515 

"N.T.a" Iron Body Brass 
Mounted ("NATIONAL" 
Bulletin No. 13).. 655, 656, 670 

General Notes 3i» 671 

Gill's Formula for Flow of Gases 3x7 

Globe Valve. 169-170^ 492 

Glossary of Terms Used in tbe 
Pipe and Fittings Trade, 

477~Si6, 654 
(^ Devil (Definition) 493 

(joose Neck (Definition) 49$ 

Grade Line, Hydraulic 384 

Grains to Grams 463, 468 

Gram : 460 

to Avoirdnpois Ounces, 

. 463,468,476 

to Grains 462, 468 

Troy Ounces 463, 468 

Grashof's Formula for Flat- 
heads 191 

Grate, Water (Dc£niti<»i) 5x5 

Grease in Boiler Water, Effect 

of 376, 635-638 

Grief Pipe (Definition) 654 

Grip Pipe (Definition) 654 

of Tubes on Tube Sheets 3x0 

Grommet or Gnunmet (Defini- 
tion) 493 

Groove «nd Tongue (Definitioii) 5x1 

Ground Joint (Definition) 493 

(joards. Dog 113, 487 
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^fatlon, Radius of , 

344. as7. 264-267 
« Pipe . ._58-6Si 4i9-459t 6ifr-620 
r "SHELBY^' SMmless 

Tubing 206-207 

^ Tubes and Round Ban, 

4I0-4S9 



c 
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tBranch (Definition) 493 

ail Turn Socket (Definition). . 493 
Unmer Jarring While Under 
Pressure Test — 69.76.621,633 

.Water i6a, 284, S^S 

ud Railings 177-183 

Tight (Definition) 493 

inger, Pipe (Definition) 501 

id Solder (Definition) 493 

rdness, Standards of 636 

nrk^y Rule for Flow of Air. 359 
leltfMi Head (Definition) .... 493 
■en's Exponential Formula.. 283 

ad (Definition) 493 

hili. Tee (Definition) 483 

Casing (Definition) 484 

^ve (Definition) 488 

at (Definition) 491 

aselton (Definition) 493 

s of, by Friction 

f 286-290, 639-643 

1 Water 

I 277, 286-388^ 397-299, 639-643 

Patterscm (Definition) 499 

■lose (Definition) 654 

Support, Cylinder 2i«-2r3, 322-233 
puis, Bolt and Nut, Square 

I and Hexagon 370 

iCylinder 189-192 

porse-power of Water 299 

nf Water and Mercury, Table 

^ of Pressure in Equivalent. . 310 

ler (Definition) 493 

t, Latent of Steam 327-333 

by Convection 348 

from Steam Pipes. 348 

Jftechanical Equivalent of 328 

!W Saturated Steam 327-333 

bf Vaporization 327-333 

llequired to Evaporate 328 

Specific: of Air 355 

I Ice 274 

L Saturated Steam 328 

Superheated Steam • 337 

Water 275 

perheated Steam 339-34° 

otal of Saturated Steam. .327-333 
reatment (see AnneaUng). . .14-20 

nit, British Thermal 327 

"ater 327-333 

ting Lines, Flow of Steam . . 345 

'Urfiwe.. 38-41, 57. 596 

tvy. Extra (see Extra Heavy) 

to Acres 1462, 464 



Hectoliten per Hectare to 

Bushels per Acre 467 

to Bushels 462* 467 

Heel Outlet Elbow (Definition) . 493 

Height of Poles no 

Hexagon and Square Nuts and 

Beads 470 

High Pressure, Flow of Gas in 

Pipes at 32^-324 

Street Mains, Materials for. . 585 
Autogenous Welding of . . . . 580 
History, Chanbcterktics and 
The Advantages of 
"NATIONAL'^ Pipe 
(** NATIONAL" Bulletin 

No. ix) 6s5t656. 657 

Holding Power of Boiler Tubes . s 10 

Hook, of Threading Dies xo 

Horn Socket (Definition) 493 

Horse Power. Fuel per, per Hour 

for Engines 647 

of a Running Stream 297 

of Flowing Water 297-298 

of Water Under . Different 

Heads. 399 

Hose Mold and Hose Pole Speci- 
fication Z05, 635 

Hot Drawn (Definition) 493 

Finished " SHELBY*' Seam- 
less Steel Tubes. . .14, 530-521 

Tube (Definition). w 493 

Water Supply Systems, Design 
of, to Minimise Corrosion 

576-578 

Classification of 577-578 

Corrosion of Pipe in 

563-564, 570. 572-57S» 570. 
580, 583. 584 
"NATIONAL" BuUetins 
Nos. 8 and xo 

655. 656, 661, 662 
Hotel Hot Water Supply Service 

Specimens 562, 572-575 

House Pipes, Table of Sizes of. 
for Different Lengths aoya 

Number of Outlets 319-320 

Service Pipes, Flow in 285 

Horizontal Loading of Beams.. . 256 

Hub (Definition) 493 

Converse Lode Joint Pipe, 

«' NATIONAL,'^ Section of 84 
Matheson Joint Pipe, 
"NATIONAL," Section of 

(corrected) 624 

Humphrey Observations on Flow 

of Gases in Pipes 319 

Hundredtiis of an Inch to Milli- 

metcts 469 

Hydcant (Definition) 494 

Fire (Definition) 491 

Hydraulic Conversion TaUe.soo, 3x1 

Equivalents 311, 312 

Fittings x68 

Gtttdt Line 284 
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[ytkiaulic JoinC |(Defiiution). . : . 4114 

Main (Definitioa) 494 

Pipe. "NATIONAL" 

TestPressurto... ■...: S0 

WeiRhts and Dimensicns. . . 59? 

Pnatuiei. 168 

Radius 2B1-382 

Unions . 169 

Valves ; 170 

[ydraulics 27i~3i3 

[srdrochloric Acid in Boilers ^ t, . 560 
[ydrostatic XeiBt PressiureS (see 
T\e8t Pressttfes) ■ 



Qo and Snow,, Properties of . . . . , ,874 

ce on Wire.rv*. . . .117-118,626 

Uuminating G»&i Flow of 517 

tnpact Ttests. . . i i^^xg 

tnperial, British, Gage ^ 369 

Gallon 311 

mptpdties in Boiler Water 

. . • , 276. 63«^-638 

Corrosive Action of * 557 

Dch, Miner's. .....!.> .394-~296, 3x2 

adies and Millimeters 470 

Decimals of, for Each '.-^ ' 3^ 

of a Foot .366-367 

of Gages in 369 

Square, Pounds pev, to Kifo-' 
grams per Square Millimeter 653 
Kilograms per Square-Millie 
meter to Pounds per .... 653 

acreaser (Definition) '. 494 

acrustation, Boiler. 275-277, 635-638 

Qdex, Air. 351 

Gas , 313 

Steam . .' ; '. 326 

Water 271 

adicator (Definition) ...•.< ... . 494 

nertia, Moment of. 254 

for Pipe . . .58-65, 61Q-620 

tlectangular Pipe 67, 609 

"SHELBY'! Seamless 

Tubing 204-905 

Square Pipe 66, 6q9 

Tubes and jiound Bars 419-459 
QgersoU Rand Rule for Flow 

of, Compressed Air 360-364 

Qgot, Corrosion of 554 

Qserted Joint (Definition) 494 

Casing, "NATIONAL" Boston 

Section of Joint. < 7!8 

. Test Pressures. 71 

Wei^ts and Dimensions. . . vj 
ttside Diameter Pipe, We^t 

of 21, 46-49 

Surface Length o£ Pipe per 
Squac^Foofc, 

• • 38-41,57.596.648-651 
Surface per Lineal Foot 38-41, 

206-207, 4l9-4S9rS96. fi4»^Si 
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Inspection and Teats oi^ 
^SHELBY" Seamless Steel 

Tubes 

Welded Pipe. 13, 

(see also "Specifications,'^ 

of Tubes for Steamboats 2) 

Intemal Feed Pipe (Definition). 

Flange (Definition) 

Fluid[ Pressures 
for Boiler Tubes and Flues. 6|| 

Factors 330-2I 

Formulae, Comparison of 218-n 

for Pipe 1 

Double Extra Strong. ... 6| 

Extra Strong. 6| 

Standard 630-^ 

Strength of Tubes, Pipes 
and Cylhiders Under, 

3X2-236, 63< 

Surface, 
38-^1, 306-207, 419*459, 64»Hy 

Upset Tubes 158-ii 

Inverted Fitting (Definition) ... 4J 
Investigations, Corrosion, Re- J 

suits of 568-s^ 

Iron Body, Brass Mounted, 
Wedge Gate Valves, 
"N.T. C." ("NATIONAL" 
Bulletin No. 13) . . .655, 656, fijs 

Cast, Fittings «..».. i68r-if 

(Charcoal, Ana](ysis 2] 

Corrosion of (see Corrosion) 

Malleable (Definition) 

Pipe Size (Definition) 

Socket (Definition) , 

and Steel Pipe and Tubes 
Bursting Tests . 323-226^ 630-6^ 
Corrosion of (see Corroaon). 
XHurability of, Relative, 

_. . , 5S7.S63-SJ| 

£2Q)ansion of 211, 3^ 

. Metallic Content 5I 

... Pittmg of (see Corrosion). J 

, Strength 223-226, 630^ 

^ Thermal Expansion of as 

Threading (see Threading). 
Isothermal Expansion and Com- 
pression of Air, Work of . . . 35 



Jarring by Hammer, WIdie Under 

Pressure Test 69, 76, 631, 61 

Jais (Definition) ^ 

Joint (Definition) 49 

AmnK»ia (Definition) 41 

ArmstrcMig (Defini^n) 4J 

Artesian (Definidotn) 48 

Ball (D^ution) 48 

and Cup <Defixiiti(»i) " 

Bell and Spigot (Definition). . 
Block (De&utioD). ... 
Boiler Tube, Slipping Point 

of 21Qrti 

Standard id 



Index 






Joint, Bumped (Defi&itioii). . . . 4^S 
ButUa and Strapped (Defini- 

Convierse Lock ^Definitioa) 485 
Corrugated (Definitioa). < ; . . 486 
Cressed Artesian (DdBiiDitioQ) 486 

Cup (Definition). 487 

and BaU (Deonition) 487 

Directions foe Makings Tight. . .624 
Dresser (Defmition) ..>,..-... 488 

Drive Pipe (Definition) 488 

Dnr (Deuiitkin) 489 

Eckert (Definition) 489 

Expanded (Definition) 489 

Expansion. .,...:....,... .x6&,489 

Field i IIS, 490 

Flanged , .1^7, 491 

Flexible (Definition) 49X 

Flush (Definition) ....,....■> 492 

Ground (Definition), 493 

Hydrostatic (Definition) 494 

Inserted (Definition) ... . , 494 

Kimberley (Definition) ...... 495 

Knock Off (Definition) 495 

Lead •. . . .83, 84, 167. 496, 6»a 

and Rubber (Definition).. . ' 490 

Runner (Defiioition) .,..'... 496 

Leaded, Valves and Fittings.. 107 

Line Pipe (Definition) ' 490 

Matheson (Definition) ' ■ 497 

National (Definition) ....,.,. 498 
Normandv (Definition) ,.,..,. 498 
Peened "iTange (Definition). ,, , 499 

Perkins (Definition) 499 

Petit's jCDefinition) . . .... 500 

Pipe (see Joint, Section of) 

Pole ...HI, iiSi 116 

Pope (Definition) ,502 

Pressure (iDefinition) 502 

Riedler (Definition) , . . , 504 

Riveted Pipe 164-16$ 

Rust (Definition) 505 

Screwed 167 

Section of, . . *. ^7-84, 164-165, 624 
Casing, "NATIONAL*'^ 
Boston* Inserted Joint ... 7S 
with Pacific Couplings 78 

■ Standard 78 

CaUfottiia Diamond BX. 82 

South Penn. 83 

Pipe, "NATTONAL" 

Air Line 80 

Ammonia <...... 624 

Bump Joint 165 

Butted and Strapped Joint 1 64 
Converse Lock Joint... 84 

Drill 80 

Drive , 77 

California Diamond BX ' Bi 
Dry Kiln (Orrected) . .' . 624 

. Kimberley Joint. . .' . 8j 

Matheson Joint (Corrected) 624 

. . Reamed and Drifted.. . > 79 

Riveted Jofait 164, 265 



Joint, Section of , 
Pipe, "NATIOJ^fAL" 

Rotary, Special ....-..*.,• 79 

.. Upset »...". 79 

Signal 97 

Standard 77 

Poles, "NATIONAL" 

Tubular. ».. iis 

Tuhiyg, "NATIONAL" . 

Allison Vanbhing Thread. . 81 
(!^alifomia Special External 

Upset 82 

Flush Joint 80 

OilWdi 81 

Shop, for Poles iis 

Shrunk (Definition) 506 

Siemenfs (Definition) 506 

Slip (Definition) 507 

Slippmg Point of Rolled Boiler 

Tube. , . . , .210-211 

Socket (Definition) 507 

Spigot (Definition) . ., ^ . . . 508 

■ Strength of Poles 115-116 

Swaged 111,113-116 

Swing (Definition) 5x0 

Swivel (Definition) 510 

Thimble (Definition) 511 

Tight, Directions for Making. , 624 

Union (Definition) ....,,,...' 513 

Van Stone (Definition) 514 

Walker (Definition) 514 

Welded Flange (Definition) . . 516 

Wiped (Definition) 516 

Jointer (Definition) .... ... 495 

Jointing, Special Sizes of Poles. . tit 

K 

Kaiameined (Definition) 495 

Kent's Formula for Discharge 

of Steam from Pipes 344 

"KEWANEE" (Definition) .... 495 

Products, List of , 522-540 

Literature about. .• 667-670 

Union (Definition) 495 

Unions 160, 668 

Some Teste of ("NATIONAL" 
Bulletin No. 9) • • 655, 656, 668 
Kihi Pipe, Dry»(^e Dry Kiln 
Pipe, "NATIONAL'^). 

Kttograms 460-462 

to AvoirdupoiaPounds.462, 468, 472 

Equivalents. . . ; ". . 472 

Pounds per Square Inch to 
Kilograms per Square Hilli' 

meter 653 

per Square Millimeter to 
Pounds per Square Inch . . . 653 

to Troy Pounds. : 462, 468, 472 

Kilometers to Miles 461, 465 

KHos per Linear' Meter to ' 
■ . P<mnds per Linear Foot. . . 65s 
Pounds per Linear Foot to, per 
- I Linear Meter-. . . . .' 652 
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KimberW Joint Pipe, 
"NATIONAUV 

Definition 405 

Mill Practice, Measurement 671 

Section of Joint 83 

Test Pressures 74 

Weights and Dimensions 44 

Knock Off Joint (Definition) . . . 495 
Kutter'a Formula for Flow of 

Water in Pipes 281, 638 



Ladders, Pipe 183-186 

Laid Length (Definition) 495 

Lame's Formula for Strength of 
Tubes, Internal Pressure 

2IS, 2l8„2I9 

Lap-weld (Definition) 496 

Boiler Tubes (seeBoiler Tubes) . . 
Pipe (see Pipe). 
Bursting Tests : 22^-226, 630-634 

Upset and Expanoed 1 58-1 61 

Process of Manufacture.. . . 7, 518 
Uses of "NATIONAL". .541-546 
Tubes, Upset and Expandedi 58-161 
Large Buildings, "NATIONAL" 
Pipe in ("NATIONAL," 
Bulletin No. 25)655 1 656, 659-660 
O. D. Pipe, Plain Ends, 

"NATIONAL" 598-599 

Mill Practice. Measurement 671 

Latent Heat of Steam 327-333 

Lateral (Definition) 496 

Contraction, Coefficient 215 

Law, Avogadro's 314 

Charles' 314 

Chicago Building ' for 

Columns v . . 244*^49 

Dalton's 315 

Marine '229-230 

Inspection for Cylinder 

Heads 191 

Mariotte's 314 

New York Building, for. 

Columns 4.. 244-249 

Lead (Definition) : . . io*ii, 496 

Lead and Rubber Joint (Defini- 

tion) .J k 496 

Joint (Definition) 496 

(see Converse Lock Joint, 
Kimberly Joint, and 
Matheson Joint .Pipe, 
"NATIONAL"). , 

Runner (Definition) 496 

lined Pipe (Definition) 496 

Weight of , 423 

Wool (Definition) 496 

Leaded Joints...,., »... 167 

Leak Clamp (Definitimi) 496 

Length of ColunuiB. 244-249 

CooHiansan of Customary and 

Metric Units; 463 



Length, Converdon Chart for. . . 476 

Cut /oi, 487, 671 

Gage (Definition) 492 

Inches and Millimeters 469-471 

Laid (Definition) 495 

Long (Definition) 496 

Measure (see Metric Equiv- 
alents) . . . 461 , 463, 469-471, 476 
of Pipe for One Square Foot of 

Surface 57, 648-651 

Variation in 21, 671 

of Poles 109-110, 120-157,626 

Random 503 , 671 

of Threads 208 

Weights and Temperatures, 

Chart for (Conversion 476 

Light Standard Valves 170 

UUy's Formula for Collapsing 

Pressures 231 

Lime in Feed Water.275-276, 635-638 
Limit of Accuracy of Cut 
Length Pipes and Diam- 
eters 21 , 102, 671 

Straigbtness, Hose Poles . 105, 625 
Limits, Deflection, of Poles. .. . iia 

Set of Poles 112 

Unde's Equation , 337 

Line Hydraulic Grade 284 

Pipe, "NATIONAL" 

Section of Joint 77 

Test Pressures 68, 621 

Weights andDimensioos 23,592 
Air (see Air Line Pipe, 

"NATIONAL") 
Gas. "NATIONAL" Plain 

End Pipe for 600-608 

Joint (Definition) 496 

Poles, Tubular Electric 

10^^157, 626 

Sand (Definition) 505 

Lineal Feet, Mill Practice, Meas- 
urement of Pipe 671 

per Square Foot of 
*'SHELBY" Seamless 

Tubing 199 

Linear Expansion of Pipes, 

^ « J ^?.". 346-347 

Foot, Pounds per, to Kuos per 

Linear Meter 652 

Kilos per Linear Meter to 

Pounds per 653 

Meter, Kilos per, to Pounds 

per Linear Foot. .^. 652 

Pounds per Linear Foot to 

Kilos per : 652 

Lined Pipe, Lead (Definition) . . 496 

Tin (Definition) 511 

Lip of Threading Dyes. 10 

Union 169, 496, 

Liquid Gallons to Liters 462, 466 f 

Ounces to MilUUfiers 462, 466 

Qiiarts to Liters 462, 466 1 

Liquids, Absorption of Gflses-. . . 3x6 | 
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Uqucr Matle* 9i> P3, 9^1 6s5 

Ut <rf Products, "KEWANEE/^ 
' 5*3-540 

"NATIONAL" stS^tg 

"SHELBY" s^o-s2% 

Liter .466-462 

Capacity of Pipe. '. 423 

to Dty Quarts. . . , 46a, 467 

Equivalents 311 

to Liquid Gallons .462, 466 

Quarts 462, 466 

Pecks 462, 4<S7 

Literature of National Tube 

Conapany .655-670 

Lire Load oa Poles.. .» xi7i 626 

Loidinp of Beams .'.^sSr-ada 

in Any Direction Equally 356 
Vertittl and Horizontal. . 256 

' Pme Columns 344r-349 

Pokes Kifri57f 6a6 

Safety Pacten for Static a68 

Variable a68 

Seamless TroUey Poles, 

"SHELBY" 198 

I Wind'On Poles ^ ix6-iz6, 626 

|Lo^ Joint Pipe "NATIONAL'? 
Convene (see Converse 
Lock Joint Pipe 
"NATIONAL"). 

I Nut (Definition). 406 

Loeoniotive Boiler Tubes and 
I. Safe Ends (see Boiler Tubes). 
Von^ Length (Definition) ...... 496 

Nipf>tes .i7i» I7ai i74 

Screw (Definition) ...... 496 

Follower (Definition) ...... 497 

Nipples.. V. ...... ..' 173 

Ton Equivalents 463, 472 

' Turn Fitting (Definition) .... 497 
Um^udinal Stresses, Internal 

Fhiid Pressure 212^30 

Loop (Definition).. 497 

Expansion 163, x68, ^ 

Lots of air pressure in pipes 

„ M^ ^ ^ 359-360 

Head b^ Bends 3^3 

FrictM» in Pipes^ 

986-390. 638r-643 
Cort Formula, ;a8oj 639-643 
. Tables from For- 
mula — 389-390, 630r-643 

Valves 283 

I- Heat frmn Engines 338 

Steam PU)es ^48-350 

Pressure Due to Fliow^ Aif, • 

3Sff~36o 
Low Pressure Fitting. ..,.«.. i^y, 169 
Flow ^ Gas in Pipes at. .3z?-3Z9 
! Heating Lines, Flow of 

Steam in 34SH346 

! Valves.. 170 

liibrlcatioD of T4ii«ading Dies . . 11 



M 

Machine, Drilling (Definition). . 488 

Pipe Bending CDefinition). . . . 500 

Tai)ping (Definition) sfo 

Machining Allowances, Cream 

Sei>arator Bowls 104, 62s 

Mfignesia in Feed Water, 

375-276, 635-^38 
Mams, Street, Autogenous Weld- 
ing of s86 

Corrosion in 584 

Materials for 585 

Male and Female (Definition) 497 

Malleable Iron (Definition) .... 497 

Fittings 168 

Unions ' , 169 

Mandrel Socket (Definition) ... 497 

Manganese in Pipe Steel 10 

^^SHELBY'^^Scamless Steel 

Tubes 16, i8, 19, 591 

Manifold (Definition) 497 

Manneamann (Definition) 497 

Manufacture, Process of (see 
Product in Question). 

Manufactures' Cages 369 

Standard Flanges 169, 175 

Pipe Thread 200 

Mar^ of Securitv 268 

Manne Boiler Tubes (see Boiler 
Tubes). 

Corrosion in 558-560 

Law Formula for Collapse. . . ' 229 
Inspection of ' Cylinder 

Heads 191 

Liniitation of Pressure on 

Tubes '. , 329-230 

Mariotte's Law for Expansion 

of Gases 314.320 

Marking of Pipe. "NATIONAL" 20 
Mass Measures (see Metric 

Equivalents) 468 

Masses, Comparison of Custom- 
ary and Metric Units of . . . 468 

Master Die (Definition) 497 

^ Steam Fitters, Standard 

Flanges 169, 176 

Tap (Definition) 497 

Materials (see Product in Ques- 
tion). 
Matheson Joint Pipe, 
. "NATIONAL" 

Coatin|, Protective 91 

DtiSnition 497 

and Dresser Joint (Definition) 497 

Leaded Joints 167 

Mill Practice, Measurement 671 

Reinforcements 107 

Section of Joint (Corrected) . . $34 

Specifications QZ-93, 635 

Test Pressures. ; 73 

WeijU^ts and Dimensions 43 

Maximum Supply of Gas 

Through Pipes 317 

Mean Velocity of Flow in Pipes . i8o 
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Measurement Eqiials Weight 

(Definition) 49S 

Converte Lock Joilit ' Pipe, . 

"NATIONAL*^ . . . .95. 625,6^1 
of Dischaxge of Pumping En- 
gines by Means of Nozzles . 293 
Flowing W^ter by Venturi 

Tubes 293 

Piezometer 291. 

Pitot Tube......... ., 291 

the Venturf Meter. ... .292 

Matheson Joint Pipe, 

'' NATIONAL "... 92. 62S, ,674 
Maximum and Mean Vjcloc- 

ity of Flow in Pipes 292 

of Pipe, Mill Practice ...... 671 

Water by Nozzles 293 

Miner's Iiich 290. 

Steamer's (Definition), . ..... 509 

Measures, Metric, . .460-472, 652-653 
Mechanical Equivalent of Heat 328 
Properties of Solid ^^nd Tubu- 
lar Beams 250-267 

Medium Pressure (Definition) 168,498 

Fittings :.,.., 168, 17a 

Melting Furnace (Definif^n). . . 49^ 
Point Influence by Pressure. . , 274 
Merchant and Marine .Bo^iler , 

Tubes (see Boiler Tubes). 
Mercury^ Table of Pressure in 

Equivalent Heads of Water 310 
Metal Area of Pipe, 

■ 58-65, 4*9-459, 610^20, 648-6^1 

Sheet and Wire Gages 369 

Metallic Contents , 566 

Metals, Corrosion of; . . .555, 556, 557 
Oxidation of, in a Relriger- . , 

^ ating System ., . 587 

Meter. .'466^46^3 

to Feet. ,r . . .4^1, 4^5 

to Inches '.470-47T 

Linear, Kilos per, to Pounds ' 
per Linear Foot 652 

Pounds per Linear Foot tp 

Kilos per 652 

to Yards 461-463 i 

Venturi 392 

Metric 

Areas .' . . . ,462, 46^ 

Capacitiea , . .462,' 466--46i 

Conversion Chart lor Lengths, 

Weights and Teniperatnres 47<^ 

, Tables ....653^53 

and Cu6tom£^iy Unitjs. • • .^^4lS^-dt>S 

Equivalents 461-462, 47(>-"4Vi 

Lengths, ' ," ' . 

461, 463, 469^-47^; 47^ "652-653 

Masses ,....., 468 

System 460-472, I552-H553 

Ton Equivalents. ..,..'.. .462, 472 

Units .J. ►.w^, . . ._ » ., 460 

Volunjes X ^1 . . . ,46a,!4fi 

Weights 462, 4>^ 416,65?, 053 

Temperatures. . ... w , . ,, , 4* , . 4jl^ 



Milidji^ Pipe, CorrQsioBr«f f SSS^SOQ^ 
Threading of . ♦..,,,_.. ....^1—562 

Miles, to Obmeters .^x, 463 

MIU ; Wpection ^ (s^ als9 . Ihe 

various Si>ecifications) . i j(» 14, 30; 
Practice, Measurement of Pii>e 671J 
Tests (see also Te^t, ^x^sut6s) ^ 

X3, T4, 30 
Milliliters to Apoth^rcaries' 

Dcattis. ., . .461* 466 

' Scruples ' 466 

Liqujld Ounces 463, 466 

Millimeters to' Inches, : .463, 4691-471, 
Square, Kilograms ^r, to 

Pounds PCX- Square Inch . 653 1 
Pounds per Sqttftxe- lock to 1 

Kilograms^per. . . . .' 653! 

Miner's. Incli, GaMaatdi. 312 , 

Colorado. ..w.'.'. 312] 

Flow Measurement. a94<-2o6, 

Mine;s, C09I, Corrosion iiL57i , 573; 580 
Minimum WeigbtTvf Beams. . . »S5 

Miscellai^eous Specialties 195 

Mixtures' 0! Vapors' and Gases. . 315 

ModiUe ...:.... 29s, 

Modulus of Elasticity. .■.112, ^SS» •S? 

•SectiMi'. .' !.......'. 35^-367 

Pipe: 5*^, 6x0-620 

Rect^iguUuP Pipe, w 67^ 609 

Seamless' Tubf n'g , 

.- "SHELBY", 304^205 

Square Pu>e. . ....... .....66, 6og^ 

Tiibes ana Round Bars . .. 4K9-459 
Moles^prth's FofmnUu Tabl«r 
, from, ifoir Flow 01 Gas. a 

Pipes.., .«^; . ,... .s.ij'-iiS 

Moment* Beniling ...,;..>,.•.,. ,25a 
plln^rtia, of Beams.... <..., 354 

' ol Pipes. Sfr-65i 6ioH5«o 

llecMai|;uUr« 69. 609 

jSquajPc. 6&, oooj 

of J* SHELBY** Seamless ^ 

Tubing ..!,,... 204—205 

of Tubes and Round Bars 
• , , 4is>-4Sa 

Resisting:.. 3531 

Motors,' Water Current 398 

Mounted (Definition) ...:..'... 498 

Brass (Definition) 482 

MoUthcd-bell" definition) 481 

Mnd \ F-eed Witer 2^5,^7^, 635-638 
Multipliers for Pipe piameters 

*, forGasEngbfe 647 

Napier*S Fofttula. 342 

«*N.T.C." Iron Body Brass 
Mounted Wectee Gatte Vidwoi 
C'NATIOKAL" . Bulletin 
Na i;i)i..,...*..;.^.6«fi^670 
Rtgrinding V.a 1 « es 
C'mTIONAL " Bulletin . 
, , No, 7)/« .u , -* *>f- ,-». ^4sSi, 656, 669 
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^NATIONAL'' BtOletau. . .'v««$. 656 
; Index to C NATIONALS . 
Bulletio NQi.aO|..6^5^ 65S, 658 
Coating .:.. .94t IQ7> Xo8» ibo, 

, «- V ^25» 6S5»'656, 663 
Pipe (see Pipe). . 

literature about ; .655-670 

Marking •.,..,.".. 20 

Plain Fact* about. . . . . , .s6x-r$7S 

Usea oi.^ . . . . ■. *;.. , - ./. »'.54i— 546 

Products. Li?tof . . .,, ..J./,5i8-si9 

National Joint (JDe&uti(^). . ...,.■ 498 

^ Pole Socket (Definition) ..... 498 

Natural Gas. Adiab^tic C6m- 

pressnm of.,. ,\, ; • .'. . . .324-325 

Pature d£ StrfesS in TUbfe Wall. . 212 
avy, V. S., Conrosioii Tests, 
, .. r. VJS7,.S^9, 565-566, 589 
tck, Goose (Denmtion) ...... 493 

of Cylinders. '.[.. . . i89-;'j9o 

eedle Valve <Definition) . . . •: . . 498 
^ ested (Definition) .........:. 498 

Seotial Sorfaoe Beams. ;. 250 

ew York Rule for Coluana. . / ^44 
Hickfil in " SHELBY" Seamless 

Steel Tubes..., t...» '.' 19 

^ Weight of * : ; . ; . . . L . 423 

Binolar Degreee PuieBend...! 63, 627 
ipple (Definition) . . i.-i. .'.'..... 498 

} jCaaing .v;i74, 628 

I Close (Deftwtw). • >;. K 485 

I.Losig Screw. T (...,»< ..>...». X73 

) ' Short (Definitjiim). v 506 

b Shoulder (Definition) i. . 506 

< Space (Definition) ^ . 507 

\ Swaged (Definition). . . „. . ,.. . 509 

t Tank ,... • 173 

jlNipples, Wrought Casing, ... .174, 628 

\ Pipe. ...j ,... 171-173, ^27 

jl^itric Aci<^ ii^oiler .Water. 

[ 270,6^-^38 

'Nominal Diaraetetr, IntezAkl aiia^ 

t External..;.' '21 

Won-retum Vaave fpe&ittipn) . . 498 
brmandy Joint (D^nitioh). . . ' 498 

btched Test . , . . . ... 16-19 

otes, General, of Pipe Trade. 21, 671 
bzzle (Definition) ..,....,.., 498 

Measurement .....'... 393 

umber of Barrels in Cisterns 

and Tanks ; 304 

Chasers ReqUff^ in Thi^ad- 
ing Dies (see alsoi 
*• NATIOKAiL '*.^ultetiii 
No.- 6) . . . . i . yiXt 655, 6564 661 
Threads per looh.i. . t ..;..... > so8 
Nut fDefinitidn) . . .c.l. . ... ..... 498 

; Lock. (DefiAitiota) 496 

I UnionS.jy. ..i-w. ..'..., ... 169 
Nttte and Bolt Heads, Screw • 
i Tbreadsi Pvcipi^Ktlons ^ , . . « s 70 

p.D. Pipe, PUin Ends, ^ 
^ "NATIONAL " Lkrge. . Sb8^i99 



O. D. Pipe, Mill Practice, 

r Measurement of .'...; 1671 

Odd size of Poles iix 

Offset Pipe (Definition) 499 

Bends .163^ 163, 63:^ 

Oil in Boiler Water, Effect of» 

276,635-638 
Tanks, Electrolytic Corrosion 

of..... ...;...*..... 557 

for Threading 11 

Well Tubing, ^'NATIONAL". 
' c Section 01 Joint.-; ...«..-.. . %x 
, ,, Test Pressures.. .*.,...,...,, 69 
Weights and Dimensions.. « 30 
Oliphant's Formula, for Dis- 
charge of Gas. ...:.^....^.. 332 
Ogen Hearth Pipe .Steel,. Chemi- 
cal and Physical Analysis .10,211 
Open Return Benfl (Definition). 499 
Oi'ganic Impurities, '. Corrosive 

Action of . : ' \........ 557 

ptifices. Flow of Air from 3S7-358 

Steam frpm 341 

Ounces, Avoird'up<^s to Grams, 

' ' 463, 468, 476 

Liquid to Milliliters ... 463, 466 

per Square Inchih Equiva- 
lent Heads 310 

Troy to Grams 462, 468 

Outflow of Steam inftb Atmos- 
phere ]...'..,.... 343 

Outlet, Back, Central (Defiiri- 

tion) , , 480 

Back, Bceentiic (Definition). . • 480 
Ell (Definition) ........... 480 

H^el, Elbow (Definition). .... 493 

Side (Definition) . , 506 

Tee. Side (Definition) ....... 506 

Ootsiae Diameter . . 31 

Pipe, Weight of 50^56 

PlainEnds," NATIONAL" 

Large... 5(^8-599 

. , for "SHELBY" Seamless 

Tubing 199 

. Surface per Lineal Foot of 
" SHELBY " ;Seaiiae8s Tub- 
ing ^ 199 

Length of Pipe per Sqi^Te , 

Foot .38^41, SI, 199, 

^ 419-459, 596. 648-651 
per lineal Foot/ ■ 

^ , 38-41, 419-459. 596, 648-651 
Oval Socket (Definition) ........ 499 

Oxidation of Pipes -^.377i 635-638 

of Metals in a Refrigerating • 

System.... ....,-. ,,587 

Oxygen, Absorption by Water. . 316 
Corrosion Caused by Dissolvied , £76 
Cylinders, .,.188, 531/035 

• ^ ■ . P - • . 

Pacific Couplings, Bostoh 

Casing, ^'NATlONAk" (*ee 
Boston Casmi," NATIONAL" 
Tacific Couplings). ^ ' 
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Packer (Definition) 499 

Water (Definition) siS 

Packing (Definition) . . : 499 

Tube (Definiticm) 5" 

Painting Pipe 107 

Poles i«8 

Palliation for Troublesome Sub- 
stances in Boilers. .276, 635, 638 
Patterson Head (Definition) . . . 499 

Pecks to Dekaliters 462, 467 

Liters . : 467 

Peened Flange Joint 167, 499 

Peening (Definition) - 499 

Penn Casing, South (see 
South Penn Casing, 
"NATIONAL") 

Penstock (Defitlition) 41)9 

Perfect Threads .-. 208 

Perforated (Definition) 499 

Perkirls Joint (Definition) ■ 499 

Pet Cock (Definition) 500 

Petit's Joint (Definition) 500 

Phosphorus in Pipe Steel .20 

''SHELBY'^Searaless Steel 

Tubes..., ^6,18,19,591 

Physical Properties of 
Boiler Tubes 

. . .17, 99, xoo, xoi, 102, 59i> 6^5 

Carbonic Acid 309 

Converse Lock Joint Pipe, 
"NATIONAL". .:..,,. .93, 625 

Gases 314-316 

Matheson Joint Pipe, 

"NATIONAL" 9^, 625 

Pipe, Standard. .• . ■ 90, ^25 

Steel 10 

"SHELBY" Seamless Steel 

Tubes 16^19, 591 

Tubular (joods 10 

Signal Pipe. 96, 625 

Piiysical Reasons for Corrosion . 559 
Piece, Extension (Definition) . . , 490 

Piercing Process 14 

Piezometer 291 

Piles, Butted "and Strapped. . . . ' 165 

Pillars 244 

Pilot (Definition) 500 

Pipe (Definition) 500 

Air Bound 284 

Line (see Air Line Pipe, 
"NATIONAL") 
Ammonia (see Ammonia Pipe, 
"NATIONAL"} 

AnnealMs of . ! .^ 10 

Approximate Formula f ot Flow 

of Water in . . .' 280 

Area of 
58-65, 4*1^459, 610-620, 648-651 

Factors 373-375 

Autogenous Welding o£ 
"StA T I ONAL'' 
.(^NATIONAL" Bullc- 
tiiiNo. 26) ,.6s5,.656,'d6o 



Pi|)e Bead, (De&iitbri) . . . 500 

Bends- '...'...'.'... i6a'-x63, 627 

Wrought, Radii of 162, 627 

Bending Machine (Defini- 
tion) , 500 

Properties of Rectangu- 

^ lar 67,609 

Square...: 66, 6oft 

BUcfc, Standard, 
" NATIONAL" (see Pipe, 
Stendard/'NATIONAL'') 

Branch (Definition) 482 

Breeches (Definition) ....:... 482 
in Buildings, Large, 
"N A Xi6n AL'^ 
("NATIONAL" BuUetin 
, No.2s).....,6s5, 656, 659-660 

Bump Joint. .,....,, 16^x66 

Bursting Tests. ,212-226, 630*634 
Butt-weld, Process of Manu'^ 

facture ....,.»..., 9 

Butted and Strapped Joint. 164-165 
Capacttks • 

_. ■ 301 , 305* 4i9*-459r 648-6 ji I 
Discharge, Relative of 

Double Extra Strong 646 

Extra. Strong ^. . .^. . . . .644r645 

Standard. ...... v 306-309 

factors 423 

^ Card Weight (Definition). ... 483 
Circumferences. .4x9-459, 648^^51 
Areas and Surfaces for 

Double Extra Strong 650 

Extra Strong 649 

Standard. '. 648 

Clamp (Definition)^ 500 

Water (Definitidn)'. 515 

Coating for, "NATIONAL" 

91', $4. 107, 108, 109, 485, 6j5 

CdUapsing Pressures of 227-243 

Columns, Double Extra Strong 349 

Extea Strong}.,. 247-248 

Radius of Gyiiation 244 

Safe Loads for. ..... 244-249 

Slenderness ^atio 244 

Standard 245 

Strength of 244 

Tests on. 230 

Comparison of Internal Fluid 
Pressure Fpcmulae for 218^219 

Condensation in. 348 

Conduit (Definition) 485 

Contents of, per Foot Length . 301 
Converse Lock Joint, 
''NATIONAL" (see 
Converse Lock Joint 
Pipe, "NATIONAL*'). 
Corro^n (see GbrHoeion) 
. Coupling (Definitito) (see 

also Joint) ^ 500 

Cov$rings» Steam.. . . .34^-350, 5» 
. Cutter (Defi^itiop,) ......... 500 
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Pipe, Dead End of (Definitioii) 4S7 

. Die (Definition) 500 

Dies la-ii 

Dip (Definition) 487 

Discbarge Capacities of 

Double Extra Strong 646 

Extra, Strong 644-645 

Standard 306-309 

Dog (Definition) 500 

Double Extra Strong (see 

Double Extra Strong 

Pipe, "NATIONAL") 
Drifted and Reamed (see 

Reaped and Drifted Pipe, 

"NATIONAL") 
Drill (see Drill Pipe, 

"NATIONAL") 
D r i LI i m g Purposes, 

"NATk)NAL" Pipe for 

("NATIONAL" 

Bulletin No. i^). .655,656,658 
Drive (Definition) (see 

also Drive Pipe, 

"NATIONAL") 4«8 

Dry (Definition) 4^9 

Kiln (see Dry Sliln Pipe. 

"NATIONAL") 
Durability of (see Corosion) 

Eduction (Definition) 489 

Expansion atz, 346-347* 490 

External Diameter 

50-56, 58-65, 610-620 
Extra Strong (seeExtra Strong 

Pipe, "NATIONAL") 
Facts about "NATIONAL," 

Plain 561-575 

Feed, Sizes, Gas (Quantities 

etc., for Gas Engines 647 

and Fittings Trade, Glossary 

of Terms Used in 477-516, 654 

Fitth^gs (Definition) 500 

Flanged 167, 491 

Flanges. Extra Heavy 169, 175 

Standard. 169, 176 

Flana^g and Bending (see 

Flanging and Bending, 

Flow of Air m 357-364 

Gas 317-324 

, Steam. . , .341-346 

Water ". 277-290 

Fluid Pressures for, Internal 

630-634 

Full Weight (Definition) 492 

Galvanised (see Pipe, Stand> 
ard, "NATIONAL") 

Gas i ' 167 

for House Service 319-320 

Lines. "NATIONAL" Plain 

End, for 600-608 

General Notes 21, 671 

Grief (Definition) 654 

Grip (Definition) 501 

or Gfief (Definitioii). < .. 654 



Pipe, Hanger (Dcfinitiop) 501 

House Service. . . .285, 317, 319-320 

Hydraulic, "NATIONAL'':. S97 

Hydrostatic Test Pressures 
(see Test Pressures) 

Industry, Development of 
(see also "NATIONAL" 
Bulletin No. X1..655, 
656,657)..... 7 

Inspection and Test 13, 14, 20 

Internal Diameter, Sues, 

Weight per Foot 46-49 

Feed (Definition) 494 

Fhiid Pressures for 

Double Extra Strong 633 

Extra Strong 632 

Standard 631 

Iron 

7, 12, 106, 211, 323-226, 347, 630-634 

Joint (see Joint) 

Kmt's Formula for Discharge 

of Steam from 344 

Kimberley (see Kim- 
berley Joint Pipe, 
"NATIONAL" 

Ladders 183-186 

Lap-welded, Process of Man- 
ufacture 7 

in Large Buildings. 
"NATIONAL'* 
("NATIONAL "Bulletin 
No. 25 65^, 656, 6^9-660 

Large O. D., Plain Ends, 

"NATIONAL" 59M99 

Lead Joint (see Converse 
Lock Joint Pipe, 
"NATIONAL"; Kim- 
berley Joint Pipe, 
"NATIONAL," and 
Matheson Joint Pipe, 
"NATIONAL") 
Lined (Definition) 496 

Length of, for One Square 

Foot of Surface. 38-41, 57, 596 

Line (Definition) (see also 

LinePip€."NATIONAL" 501 

Lines, Materials for 585 

Literature about 

"NATIONAL" 655-670 

Loss of Air Pressure in 359 

of Head by Friction in 

286-290, 639-643 

Mains Materials for 585 

Corrosion in ,. 584 

Manufacture. 7-20 

Marking of "NATIONAL" . . 20 

Matheson Joint, 
"NATIONAL" (see 
Matheson Joint Pipe, 
'.'NATIONAL") 

Maximum and Mean Velocity 

in 192 

Mean Velocity of Flow in 280-283 
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Pipe Moment of Inertia of 

58-65, 119, 4«9-4S^, 610-620 
'•NATIONAL" (sec the Va- 
rious Types of Pipe) 
Characteristics of 
("NATIONAL" Bulletin 

No. 12) .65?, 656,658 

History, Characteristics 
and The Advantages of 
("NATIONAL" 
Bulletin No. 11) 

655. 656, 657 

Literature about 655-670 

Plain Facts about. .... 561-575 

Products, List of Si^-SiQ 

Uses of 541-546 

Nipples 168, 171-173, 627 

Nominal Internal Diameters, 

Weights per Foot 46-49 

Outside Diameters, Weights 

per Foot So^S^ 

Offset (Definition) 499 

O. D., targe, Plain Ends, 

"NATIONAL". ..... .598-599 

Oxidation in 277, 635-638 

Painting 107 

Pitting of (see Corrosion). 
Plain Ends, for Gas Lines, 

"NATIONAL" .6ooH5o8 

LaigeO. D.."NATIONAL" 

598-599 
Mill Practice, Measurement67i 
Facts about "NATIONAL" 

561-575 

Plug (Definition) 502 

Plugged and Reamed (see 
Reamed and Drifted 
Pipe, "NATIONAL"). 

Poles 1Q9-157, 626 

Pressures, Internal Fluid, 

222-226, 630r634 
Products, List of, 

"NATIONAL". ...... 518-519 

Properties of, 
58-65, 419-459, 610-620, 648-651 

Materials .' . 9 

Quantity of Water Discharged 

Through ^8 

Radius of Gyration, 

58-65, 419-459, 610-620 

Railings. 177-182 

for Railway Signal Service 
"NATIONAL'* 
("NATIONAL" 
Bulletin No. 22) . 655, 656, 659 
Random Lengths, Mill Prac- 
tice, Measurement of. .'. . 671 
Reamed and Drifted, 
"NATIONAL" (see 
Reamed and Drifted Pipe, 
."NATIONAL"). 
Rectangular, 

45> 6y, 87-88,. 184-185. 609 



Pipe, for Refr^g^ting Systems, 
"NATIONVa'^ 
("NATIONAL" 
Bulletin No. 5 ). 655, 656, 662 
Relative Corrosion of (sec 
Corrosion) 
Discharge Qtpadties of 

Double Extra Strong 646 

Extra Strong 644-645 

Standard .306-309 

Rifled (Definition) T . 504 

Ring, Drive (Definition) . . ; . . 488 

Ristfof Steel 588 

"NATIONAL" B^dietm 

Riser (Defimtion) 504 

Roller (Definition) 501 

Rotary (see Special Rotary 

Kpe, "NATIONAt "). 
Rust (se^ O>rrosion)/ 

S (Definition) £oS 

Section Modulus. . .58-^65, 610-020 

Service (Definition] 505 

Service (see Corrosioh). 
Signal (Defimtion) (see Signal 

Pipe, "NATIONAL^). . 506 
Service, "NATIONAL" 
Pipe lor Railway 
("NATIONAL" Bul- 
letin No. 22).. .655, 656, 659 

Siphon (DefinitsoD) 507 

Size 21, 208-209 

Socket (Definition) 507 

Soil (Definition).- 507 

Special Ammonia (see Ammo- 

nia Pipe, " NATIONAL"). 
Rotary (see Special Rotary- 
Pipe, "NATIONAL "}. 
Specifications (see S^ifidi- 

tions). 
Square. 45, 66, 85-86, 184-^86, 609 

Stand (Definition) 508 

Standard (Defimtion) (see 

Standard Pipe) 508 

Stay (Definition) 501 

Steam (see Standard Pipe). 
Condensation in Bare . , : V . 348 

Coverings .348-350 

Expansion of 346^-347 

Flow of , in 342 

Loss of Heat from 348-350 

Sises of, for ^iginte. ..... -^7 

Steel, Annealing 10 

Bursting Tests . M2-4a<J. €30-634 
Chemical and Physical 

Analysis 10 

Corrosion (see Corrosion). 
Expansion of Steam. .;.'... 347 

Manufacture of 7-20 

Protective Coatmgs for, -.106, 625 
Rbe of ("NATIONAL" 
Bulletin No. 24). 

Thermal Ezpaosion 01. 'I .-. . 211 
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fee Stock iP06a)tioD).w ■..<.■• 50K 
[Strength Factor oC, . s^5, 6x0-620 
Under Internal Pressure, 

ai 3-296, 630-634 

oi Weld of Comnveidal, , . . 926 

Supply of Gas Through ...... 31 7 

; Surface of , 

per F99t of Length, 

4i9-459» 64^-651 

Tail (Definition) , . . , . 510 

Terms Used in Tra<k. 477^516, 654 
Te9t Pressures ot, (see Test : 
, Pressures). 

^Thickness ot. 22-^43, 46-^56, ,57, 

r, 58-65, 592-^oSi OioH^ao, 

. . 630-634. 64^-651 

Briggs' Standard... .., 908 

Formula for Under Col- 
lapsing Pressures . . . 228^231 
^ Thread (Definition) ,. ,.,4... , . 501 
, Briggs" Standard ....<.. 208-^909 

I Depth of 009 

Used by National Tube 

, Company 21 

, Threading (see also Thread-- 

.ing> ...» 10,21 

Literature about 661 

, Threads and Couplings, Mill 
f Practice. Measurement of 671 
Only^iMili Prac^icej Mear- 

aurement c^- • * 671 

. Tin Lined (Definition) '..'. 511 

, Tongs (Definition). . . . . » ^ 501 

I Trade Usage 21. ^71 

^Tuyere (see Tuyere Pipe, . 

^'NATIONAL!'). 
; Uses of ''NATIONAL". . .541-546 
, Velocity, Maximum ana . 

, Mean, in , . ; 292 

Vise (PefinitioB).. 501 

, Volume. .' " 419-459 

L Wiater Hammer in. . » ; 168, 284, ^15 

Weight .21 

Factors. .., , 376-378 

per Foot. .. ,.i ,21-56, 

., 58-65, 379-459, 502-608, 611-623 
of Water in Foot Lengths ol 303 
Welded, Manufacture of, 
] 7-14, 89-90, ^25 

{ Specij^catipns (see Specifica- 
) tions). < 

KWekling, "NATIONAL:' . 

^ Plain End, for 600-608 

A u t q.M e n a us , of 
'•ITATIQNAL'' 
("NATIONAL'' 
JBul|etinNo.26).655, 656, 66p 

. WreUcH (Definition) 501 

'. Wrought Nipples* . . ^ . J71-172, 627 
; Yield Point Tests on Com- 

L* mercial 222. 630-634 

nping (Definition) 6°^ 

^ch (Definition) , . ' 501 

^ of Threads^ Briggs' Standard . , |o8 



697 



29X 



Pitot Tube, Flow Measurement 
Pitting (see Corrosion). 
Httsburgh Formula for Dis- 
charge of Gas 321 

Plain End (Definition) 501 

. Mill Practice, Measure- 
ment of Pipe : 671 

Pipe for Gas Lines, 

, "NATIONAL" 600-608 

"NATIONAL" Large 

1 D ..,.598-599 

Facts about "NATIONAL^ 

Pipe 561-575 

Standard Fittings » . . . 168 

Planting Poles no 

PlatesL&tccl Tubes Made from . i s 

Plug (Definition) 501 

Cock (Definition) 502 

Fire iCDefinition) 491 

, . Gage (Definition) 502 

Pipe (Definition) 502 

Signal Pipe 96,97, 625 

Socket (Definition) S07 

Tap (Definition) 4 . 502 

Tube (Definition) 512 

Water (Definition) 515 

Plugged and Reamed Pine (see 
Reamed and Drifted Pipe, 
"NATIONAL"). 

Plunger Focgings. .- .-;.' 195 

Poi^son's Ration 'fii5 

Polar Moment of Inertia. 237, 420, 422 

Poie Drill (Definition) 502 

Pile's Formula for Flow of 

Oas 317 

Poles, Anchor . . . . : 109 

Assembling 111,115 

Bending Stresses 117,626 

British Standard 109 

Butt Section nA-157 

Center 109 

Coating . . : 7118,626 

Cohunn Strength 117, 626 

Crippling i 116,626 

Coftomary Sizes K09 

Deflection Due to Load,. 

- 112, Hi, ii<ri57> 198 

• Limit '. . 112 

Versus Weight .«..>' 113 

Dimensions of. ..... • 1 18^157 

, Dog Guards tor 113-114 

Drop Test. 116, 119 

. Elastic Limit zii 

Extra Strong Pipe for, 

111^118-157 

Flag. ....,: -, .115 

Foundations. . .' : . . rfp 

Height ,■••>., "o 

Joint i.ilt us, 1 16, IJ9, 626 

Length 109, 120-157 

of Trolley Poles , . 198 

Literfitiire abput 661 

Loads z 17,. 1 1^937,. 798, 626 

■Manufacture in 
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Poles, Modulus of EUtsticity ... Z12 

Odd Sizes iii 

Painting 118 

Planting 1x0 

Seamless TroUey, <*SH£LBY" 

197-198 

* Section Length 1x0, iao-X57 

Service Conditions x 16-1x6, 626 

Set Limits xis, 1x6, 1x9, 626 

Size 109, X20-IS7 

Sleeves for XX4 

Snow Load Xi7-tt8, 626 

Span Wire X09 

Special Sizes xii 

Specifications XX2, 119,625 

Standaxd xxz, ii^x57> 626 

Stiffness xxo, ixx-iiS 

Strength xxo, ixi, 113 

of Joints 11S-X16 

of Material xii 

Stresses. xx7» 197, 626 

Tables xx8-is7 

Tele^aph xio 

Testmg XL4,iiQ 

Thickness .1x8-157 

Trolley 107-X98 

Tubular Stecl,"N ATIONAL^ 
('• NATION AL " Bulletin 

No. 14) 655, 656, 661 

Use of Standard Pipe.xxi, 1x8^-157 

Weight 1x0, XX3, 120-157, 198 

Wind Loads ii6-zx8, bib 

Yield Point 112 

Pop (Definition) 50s 

Cylinder Heads 189-190 

Pope Joint (Definition) 502 

Posts 244 

Pots, Annealing 190 

Pounds 
Avoirdupois to Kilograms, 

462, 468, 472 
Kilograms per Square Miii* 
meter to Pounds per 

Square Inch 653 

Kilos per Linear Meter to 

Pounds per Linear Foot . 652 
per Linear Foot to Kilos per 

. Linear Meter 652 

per Square Inch to Heads. 274, 310 
per Square Inch to Kilograms ' 

per Square Milimeter — 653 
and Tons, Comparison of 

Various 472 

Troy to Kik^rams. . .462, 468, 472 

of Water, Equivalents 311 

Pouring Clamp (Definition) 502 

Power, Horse, per Hour for Gas, 
Gasoline and Steam En- 
gines, Comparison of Fuel 

per 647 

Required to Thread, Twist 
and Split Mild Steel aud 
Wrought Iron Pipe, 

561, 56*. 563 



Power, of a RtUining Stream ... s|j 

Fall of Water n 

of Water Heads 2f 

Powers of Numbers, Tables. .365-3$ 

Pratt and Whitney Ga^es ax , 2a 

Pressed Flai^ (Definition) 50 

Forged (Definition) 50 

Pressure, Air • • . . S73, 35 

CoUapdng 227-24 

Dalton's Law 31 

Drop in Steam Lines 34it-34 

Eqmvalents of Water and 

Mercuiy 31 

External Fluid 227-24 

Extra Heavy xo 

Factors, Internal Fluid 220-22 

Formulae, Comparison of In- 
ternal Fluid «i8-2i| 

Gas 314. 3< 

High, Flow of Gas in Pipes . 3^0-31 

Hydraulic i4 

Ice and Snow 118, 274, 6i 

Internal Fluid 
for Boiler Tubes and Flues 63 

Factors 22o-2< 

for Pipe, Double Extra 

Strong 63 

Extra Strong 6| 

Standard 630-61 

Strength of Tubes, Pipes, 
and Cyfinders Under, 

2x2-226.630-63 

Joint (Definition) sS 

Loss of. in Pipes 359~34 

Low, Flow of Gas in Pipe8.3i7-3f 
Steam in Heating Lines ... U 

Mains, Materials for 5I 

Marine Law •. . . 229-23 

Medium x68, 40! 

Permissible for Tubes under 

Marine Law 229-29 

Standard (Definition) X67, 50! 

Steam 327-33; 

Strength of Tubes. Pipes, and 
Cylinders Under Inter- 
nal Fluid. . . .221-226, 630-63. 
Test, Hydrostatic of Pipe (see 
Test Pressures). 

Volume Air Low 35: 

and Temperature of Air ... 351 

Water 273-2741 277. 3« 

Working x67-x6( 

Priming; Remedy for 27^ 

Processes Used in Manufacture 
(see also Manufacture) .... 7-21 

Stiefel (Definition) 501 

Products, List of " KE'V^ANBE " 

522-540 

"NATIONAL" 5i8-i5 

"SHELBY**: s2o4q 

Properties of Air 355 

Beams and Column Soc- 

tions 2se 

Bending Rectangular Pipe. .67, 
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Propcrtfes lof, Bending Square" 

Pipe. . .^ :66, 6og 

Carlx>nic Acid : aog-^io 

Gas ' . . 314-316. 

Ice , 274. 

Materials Used* for Welded 

Pipe o-io 

Seamless Tabes and Tubinr 

Pipe. / ' • 

s8-6j, 4151^^59, 610-620, 648-651 

Steel, PhysicaU ,, ... 10, 

Saturated Steam. . . . . . •: . '. . 3^0-33$ 

Screw Threads ...... Syd 

"SHELBY" Sea^iless St«?tl 

Tubiiig 16-10, I9$r207 

Snow '.• .',....'...' ^74 

Solid Beams 250-267 

Steam, , ., 327-340 

Superheated Steam ........ 339-340 

TuDes and Round Bars, 

Table . , ^19-459, 64&-6S1 

Tubular Beams. . . 1 .' . . .'. . . 250-^26^ 

Water ;."..,/.' 272-275 

Physical of Carbonic Add. .... 209 

of Pipe 10 

"SHELBY" Sean^less Steel 

Tubes .' 16-19, S91 

Protecting Caps for Valves 194 

Protection of Threads . 0b, 9^1 

Protective Coatings io6rio7 

Protector (Definjj^on) , , 502 

Publications of iNational Tube 

« „CQmpMjy.'.r 655-670 

Pulbng Tests 10 

Pum(> Column FUmge .(D«finir. 

tion) 502 

Reinforced (Definition) 503 

Pump, Sand (Definition) 505 

Pumping Engines/ M^sure- 
ment of • Discharge by ' 
Means of Nozzles. 293 

Purification of Boiler Water. .635-63* 



(Quantities d Oas, F^ed; Pipe 

. Sizfa, etc., for Gas Engines 647 
(Quantity of. Water Di^chai^ed 278 

Quarts, Dry to liters. 462,467 

Liquid to Liteis 469; 466 



Radial Stress in T^be Wal| . . . 2X2-ai3 
Radiation from Steam Pipefi. . . 348 

Radiator (Definition) I, 502 

Valve (p^finiiti((H>) i .... sof 

Radii of Pipe Bends. . k ....!.. i6jv62 7 

Radius,' E^drauli^ . .u . . v. ..i 281-^82 

of Bend (Definition) .•..'..::.' 502 

of G3rration ^ICiilumnsI. . . i u .ii;44 

Pipe S8-6s,-4iO-4Sf» ' 

. . ..>6i6-6<btfi4&rtt5r 



Radius of Gyration, Seamless 
. Tubes (" SHELBY ^"0, 
«. « »o6-i^207, 419^459^ 648^51 

PipeBeoda , .162, 627 

Rsilmg Fittings (Definition) .. . 503 
Railings of Pipe, Hand. . . . .177-182 

Rafls, Free on (Definitioii) 492 

Railwdy Pdes. .*.•.....,. i ,.; . tog^ 
Signal Asfi-Dj Spec, for Signal ' 

Pipe. 96, 62s 

Service, "NATIONAL^' . 
Pipefor(^«NATIONAL''' 
Bulletin No. aa); 

655, 656, 659 
Raised Face (Definitioii) . . . ^ . i . 505 
Rake, Threading. Dies. ........ 10 

Ram Water .0 ...<. 168, 284 

Ra&dom Lengths (Defioiition) . . 503 
Hill Practice, Measurern^t 

.. of Pipfl... . . . . ... . 6711 

^atio.for Columns, Slenderness. 244 

Poisson's 215 

Reactions of Supports of Beams 252 

Reamed (Definition) 503 

and Drifted Pipe., 

"NATIONAL" (Dcfini^. 

tion) .;.. 593 

"NATIONAL" . Bulletin .; 

No. 18. 65S.6s6»6s8 

Section of Joint 79 

Test Pressures ,^._ 73 

Weights and Dimensions. . . 35 
Reamer, Under (Definition) .... 513 

Reaming Ammonia Pipe 98,6^5 

Standard Pipe .po,*62S 

Receiver Filling 'V^lvc (Defini- 
tion) I, ,503 

Recess Calking, (Definition) 48^ 

Recessed (Definition) . , 5.0^ 

Rectangular Pipe, )3ending 

Properties of ^7, 609 

Ladders f 84, 185, 609 

Sections of. .... . .... 87-88, 609 

. Weights and Dimensions^. 45, 609 
Tanks, Table of, Capacitjea 305 
Redrawn Pipes, Burstiiig 

Tests , . . . , a2.S-a26 

Reducer (Definition) .'. 503 

Reducing Tfiper Elbow (Defi- 
nition) . . . .N 503 

' Tee (Definition) 503 

Valve (Definition) 503 

Reference Books oil Corro- 

^ ' sion. . . ; . .'. . . '. 12, SS3-S90 

Reflux Valve (Definition) 503 

Refrigerating Systems, Corro- 

di6n in .... 583, S84, 587 

"NATIONAL" Pipe for . ' 
C^ATIONAL*' Bulle- 

' tin No. s) 655, 656, 662 

Oxidation of Metals iti ; . .' . . . s^ 
Regrinding Valves, "N. T. C." 
("NATIONAL" Bulletin 
' - Nbw 7) . i : .'; . ..»'.. ,655» 656. W 
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Reinforced . . Pump Coltiinn 

Flange j(Defiillti«n) ....... 503 

R.e i n f o r c i n g ,C 1 6,m p , 
'fNATIONAL" Convewe 

Lock Joint P^ lo^ 

"NATIONAL" Mathteson 

Joint Pipe 108' 

Relative Corrosion of Lron 'and 
Steel (see also Corrosion), 

553-S90, 6ss» 6J6, 662 
Discharge Cap«u;ities of Pipe 

Double Extra Strong r. 646 

Extra Strong. .... i .... . 644-645 

Standard 306-309 

Relief Valve, Exhaust (Defihi* 

tion) :,.;.,.;...'... 489 

Remedy for Troublesome Sub^ 

stances in Boilers. , . 476, 635-638 

Repairing Poles. . <. 114 

Research Tests of Pole Joints. . 116 

Bursting at j-226, 630-634 

Carbonic Acid 2t>fl 

Collapse. : , . 227-243 

Corrosion 12, 5S3-S0O 

Elasticity, : .'. . , ;',,.'. . 112, 113 

Expansion . . .-; 21Z 

Reservoir (Definition) 503 

Resistance Due to Bends, Bn- 

' trance and Valves i6g, 324 

Air 364 

Gaa. ■. 324 

Steam.. 346 

Water 283-284 

of Pipe to Internal Pres- 
sure 212-226, 630-634 

External Pressure. . .227-243 
to Slipping of Boiler Tubes. . 219 
Resisting Moment of Beams ... 253 
Results of Corrosion Investiga- 
tions .568-560 

Tests • .S7flrS9o 

Return Bend (Definition) 504 

Close (Definition) 485 

Open (Defmition; .... '. 499 

with Back Outlet (Defini- ' , 

tion). ,. . . , 504 

Elbow (Definition) . . 504 

Ribbed Tube (Definition) : 504 

Riedler Joint (Definition) 504 

Rifled Pipe (Definition) .• ... 504 

Ring (Definition) . . .^. — ' 504 

Drive Pipe (Definition) . . . , . 488 
^Expansion (Definition) ...... 490 

Gage (Definition) . . . ... ;..,*. 49a 

Tests. loa 

Union . ^ ...:..;.. r , . 169, 504 

Rise of Steel Pipe . . i . , / . j 588 

"NATIONAL"! Buliotjn./No. 

24 ............ : .^^5,656, 659 

Riser Pipe (pefinition) < . . . . .-. . 504 

River Dog (Definition) ........ 504 

Sleeve (DiefinitJon).!.^...'. . .. S04 

Rivet Spacing, Pipe Joints. .;. 1^^-166 



Riveted Bump jkn^ts. ...... X65-166 

Butted and Strapped Joints, 

164-165 

flange (Definition) 504 

Rivets, Signal Pipe 96, 97, 625 

Rix's Fbr^iuia for Discharge of 

Gas 321 

Rod (Defihilioa). .,..,.., 504 

, 3ucker (Defimtioa) 509 

Rods, Diamond Drill, 
'iSHELpy Seamless 

, 104-105, 625 

Rocbling Wire Ga|e 369 

Rolled Boiler Tube Joints, 

SU{Maing Point of 210-211 

SteeVFlapge (Definition) 504 

Roller, Pipe (Definition) 501 

Roots, Fifth, Table of .365-566 

Rose Head (Definition) . . . . 6S4 

Rotary Pipe, ''NATmNAL" 
SpcdaJ (see Special Rotary 
Pipe/' NATIONAL") 
Round Bars and Tubes, Table 

of Properties of .4X9-459> 648-651 

Cylinder Hesuds. 189-190 

Rubber and Lead Joint (Defi- . 

nition) . , . 496 

Run (Definition) 504 

Rungs, Ladder , . . , ^. . . . , 183-186 

Runner, Lead Joint (Defini- . 

tion) 406 

Runners, Pipe — ^. 183-186 

Running Stream, Bbrse Power 297 
Rust in Galvanized IrOA Water 
Service Pipes (see also Cior- 

rosion) . . . ; - 557 

Joint (Difinitkm). 1 50S 



S Pipe (pe^tion). 508 

Saddle, (Dd^ti^) .>..., 505 

Flange (Definition) 505 

$»fe End (Dei^tion) 505 

Ends (see Boiler Tubes). 
Internal Pressure for Tubes, 

220-221 
Loads for Extra Strong Pipe 

Columns 247-248 

Double Extra Strong Pipe 349 

Standard Pipe; ..245->^6 

Sale^' Factors for Static 

Loading 268 

Variable Loading 268-270 

Railings .^,., , 177-182 

'Working Fiber Stress. 268-270 

Salt in Feed Watt* 277, 635-63* 

Wat«-, Corrosion. in, . . . . , .535-558 

Sand Line (Definitfiony . . ^..... 505 1 

Pump (Definition). ......... 505 1 

Satucated Steam (see Stdam, h 
Saturated). 

Saturation Point di Vkpon 315 

Scale in Qeilets. » 276, 635-638 

Soalet; Tube (Definition) 512 



Index 
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Scaif Widd ^Definition) 505 

Scraper, Tube (Definition) 5x2 

Screw (DeftmtionO ,.....,. . . . . 505 
Down Vl^ve (Definition) . -. . 505 

Long (Definition) i . . 496 

Fmlower (Definition) 497 

Temper (Definition) . . . i . . $xi 

Threadsv Dimwirioai'ot 371 

Fiteiklin Institute 370-372 

Properties of.... i. .< ;. - 970 

.Sellers- ........ .s . ..'. . . »370~37a 

Standard Pipe. '. .;.....'.'.. k>8 

U. S. SUadiird. ;-. . . . . . i370<^9« 

Screwed (]>efiidti(EMi) . ^w < 505 

Fittings, Cast Iron 1 . . . 168 

Malleable' Iv^n 168 

Flanges. .•■ ,. . . .*' 167 

Joints. :...'.'..' ri67 

Pipe '. 167 

Scruples, Apothecaries to Milli- 
liters 466 

Sea Watfer..\.-. 27)5 

Corr9sioi;k in . .- SSSSS^ 

Seamless 'Steel Tubes tod Tub* ,- 
ing, "SHELBY." , 

Annealing of. . . .' . . : . . .".'.17, f0,^o 

Area of Wall aooh^aoi 

Axles v........... 193 

Boiler Tubes (see Boiler Tubes) 

Bursting Tfcstsi ... ... 223-225 

Capacity per Liij^fFopt. .2007201, 
Chemical Analysis. . . , .'.i6-i9,"sot^ 
ColrfFinish...... .......... IS 

Composition ." iS-ifl^, S9X 

Cream Separator Bowls 

103-104,16*5 
Cylinders .I5,x88 

Supping Process. . -, : '. . ' 15 
ennition of Se&mless 505 

Diameters r99 

Diamond Drill Rodb . . 104-105. 025 
Displacement .\ ,. 1 ...,.,.'.. . Xgg 
Expanded .'....". ... ..... , . . ; X58 

Expansion of ...,:'. , 2ix 

Extern&l Volume ...:.'..'.',.. 199 

Qose Moul(ls .105-106, 625 

' Poles. . . .' 105, ^s 

Hot Finish..... .,:.... xa 

Impact Tests...;.., to 

Inside Surface pfeT Lineal Fok>t 

20(^267 

Inspection ao 

Lineal Feet per Square Foot 
.of Oatude Surface. ...,.< 199 

Literature about. ......... 66dHS67 

^omotlve Boilei^ Tul^^ , ' 
(sect B^iltt Tubes) 

Manufacture oi:.\. '.:. t^ 

. attdU8eof("N\TI0NA|i" 

Bulletin No. 1 7>. . ^ • 655, ^S6, 666 
Materi&l$ Used In M«^nu- . 

. facture .' — ii,S^r 

Merchant and >iajdn$ JBoiler ^ 
Tut)cB,,(seft B0fler.^l>c$) ' .> 



Semnless Steel Tabes and Tub- 
. ing, "SHELBY"." . 
Moment of Inectia, ,,...* .904-305 

Nickiel Steel X9 

Outside Diameter of 299 

, Surface per lineal Foot — t^ 

Products.- List of ^sso-sax 

- Uses of.... .54r-55X 

Properties of. . .-ifr^xi*, X99-907, 591 
Radius of Gyration ;.....'. 206-207 
Rectangul^ Tubing .>< .... .196,, 6b9 

Section Modulus « : ;. jro4*-205 

Siectional Area of Wall 

. 200-201,473-375.419-459 

Specu^lties .292-^x96 

Angular. 196 

Automobile. ....:;..,«... 193 

Bent ,: , 195 

Cream Separator. ......... X94 

Csrlinder ■ 194 

' Jiuscellaneous . ... .... 195 

Socket Wrench... ..... ...-. 196 

Tapered 196 

Specifications. 625 

Square Tubing 196, 60^ 

Strength of 16-19, 223-225, 591 

Surfaceaf .' ->»..•.. 199 

Swaged ; '. . . . 195 

Temper of 16-19, 59i 

Tensile Streagtb. . . : i . : .x6-r9, 591 

Tests .;. i .20 

Thermal Ezpiinsion. ........ ' iix 

fc TroBey Pole* 197-198 

Universal Joint Sleeve. . 1 195 

Upset and Expanded . ; . . 158-161 

Uses of 547-^51 

Volume of ..:,......., . .'. . 199 

Seat, Y^lve (Definition) . • . . '.'. . 514 

Second, Foot . , , ...... 3x2 

Sectional Area, Tubes , ,373-375 

Pipe 

5&T65, 419-459. 6io-620» 64fi-65x 

i Kectangular Pipe 45. 67, 609 

Seamless Tubing 

"SHELBY" a90-aoi 

Sections , ^ ............ r. .3^4-267 

Square Pipe. . ^ ...... uSi 66, 609 

Tubes and Round Bars 

4i9-4tf9»:<U8r6sx. 
Section Length of Poles. .1x0^ ]f20r*'x57 

Modulus c^ Beams '.'. . a5^^ 

Pipe. : '. .'. . . .■58^..6io<-6ao 

Rectangular Pipe .'. <$7i 609 

♦•SHELBY" Seamless Tub- 

faig. 204^05 

SqAare Pipe 66, 609 

of Joints <s«e Jokit). .; ' ' 

Sections of Beams for Minimum^ 

Weight ..........asiJ-^^ 

Columns, Tables of. Proper- ' 

ties of ; .264-267 

Rectangular Pipe 87-88i 609 

Square Pipe. . : 8§, 86, 609 
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Security, Margin of . . I a68 

of Tubes in Tube Sheet 2zo 

SediniMit in Boiler Water 

2761 635-1538 

SetteiB' Thread 37«>-37a, 505 

Semi Steel (Definition) 505 

Separator Bowls 103, Z94r^S 

Service Box (Definition) 505 

Clamp (Definitioa) 505 

Conditions, Poles 116, 626 

Durability of Welded Pipe in 
('^NATIONAL" Bulletin 

No. 3) 655, 656,662 

£11 (Definition) 505 

Pipe, Flow of GtLS in 3x9, 505 

' Flow of Water in House ... 285 
Railway Signal, "NATIONAL" 
Pipe for ("NATIONAL" 
Bulletin No. 22) 655,656, 659 

Tee (Definition) 505 

Set Limits for Poles . 112, zi6, 119, 626 
Sewage in Boiler Water. . 276,^635^^38 

Shaft Bearing X95 

Shapes of Cylinder Heads 189-190 

Shear of Beams, Vertical 

250, 251, 25it» ^57^63 
Sheet Cutter Tube (Definition). 512 
Metal G?Lges in Decimals of . 

an Inch. ,,.... 369 

Stay Tube (Definition) < 51 2 

Tube (Definition) 512 

''SHELBY'* Seamless (see . 
Seamless Steel Tubes and 
Tubing *'SHEJ.BY", . 
also Product in Question) . 

Shells for Boilers — .'. 194 

Sherardizing (Definition) ...... 506 

Shipment, Converse Lock Joint 

Pipe, "NATIONAL "94, 199, 625 
Matheson Joint Pipe; 

"NATIONAL*' 9«, 625 

Tubes for Cream Separator 

Bowls : . . . 10^, 625 

Diamond Drill Rods. . . 165, 625 
Hose Poles ^nd M6lds . 106, 625 

Shoe (Definition) 506 

Cafiing (Definition) 484 

Drive ^Definition) ....'...... 488 

Shop Joint of Poles 115 

Short Nipple. . .171-172,174,506,618 

Ton £qidvalent«. 4621 4,72' 

Shot Drill (Definition) . :. , 506 

Shoulder Nipple (Definition) ■ . ^ 506 

Shrunk Joint (Definition) 506 

Siamese Ooniiection (Definition) 506 
Sickle Rule of Flow of Steam 

. . 343r34S 

Side Outlet £11 (Definitioa) 5p6 

Tee .(Definition) , S.06 

Sjemen'-s Joint (Definition) ... . 506 

Signal Pioe (Definition) 506 

Speancatibn 96, 625 

- and ~ Interlocking Systems, 
Durability of Steel and 
Iron Wrought Pipes in . 581-582 



Signal Seryice^Rftilway, 
"NATIONAL" Pipe Cor 
("NATIONAL" BoHfltin 

No. an) 655, 656, 659 

Thread (Definition) 506 

Single OfiEset Pipe Bends. .... 163, 627 

Riveted Bump Joints 165-166 

Butted and Strapped Joints, 

i6if-i65 

Sinker Bar (Definition) • • 506 

Siphon (Definition) . . ., 506 

Pipe (Definition) 507 

Sifcs oi Feed Pipeft,< Gas (Xian- 
titles, etc.. Required for 

Engines 647 

House Pipes for Gas^. 3 19 

Steam Pipes for £ngmes . . . 347 
Pipe and Tubing, Trade Prac- 
tice (see also Product in 

Ctaestiofi) , 21, 671 

%elp (Definition) 507 

Sleet Loads, Wind. Ice and Snow 626 

Sleeve- (Definition) 507 

Butted and Strapped Joint 164, 165 

Pole 114 

River (Definition) 504 

Universal Joint » 195 

Slendemess Katio for Columns. 344 

.Slip Joint (definition) 507 

Slipping Pomt of Rolled Boiler 

Tube Jointa,^ , 210-211 

Smith's Coating (Definition) . . . 507 
Snow and Ice Load of, on 

|*oles 117-H8, 6a6 

Properties of.., 274 

Socket (Definition) 507 

Coupling (Definirion) 507 

Half Turn (Definition) 493 

Horn (Definition) . ^ . . . . . 493 

. Iron (Definition) 507 

Joint CDefinition^ 507 

Mandrel (Definition) 497 

National Pote (Definition) ... 498 

. Oval (Definition) 499 

.Pipe (Definition) . , 507 

. ' Pluff (Definition) ...,*.. 507 

Wioemouth (Definition) 516 

Wrench Foigings . . . : 196 

Soft Solder (Definition) 507 

Soil Pipe (Defiiii^io^) . , 507 

Solder (Definition) 507 

J Hard (Definition) ...',...... 493 

Soft (Definition)., . , . ,,. 507 

Sjplid Beams, Me^uuiical 

. Propertied. 350-367 

Solubnii^ Table 9! Water 

Impurities..;..,.../. 635 

South Penn Ckslng, I^NAtlONAL" 
Secti^ of. JoUit y. . ..... ... . , 83 

Test rressures' .,..., '. . 71, 621 

Weights and Dimensions < . . .35, 595 
Space for Chip in Threading ' 
•' Dies,^. .....,»: , lo-ii 

NipiJe CDcfijtifttoii) 507 

Spaang of RivetSt,pipe Joints 165, 166 



Index 



703 



Span Wire Poles 109 

Special External Uoset Tubing, 
. "NATIONAL** CaUfom» 
(see California Special Ex- 
ternal Upset Tubing, 
"NATIONAL") 

Product (Definition) 507 

Rotary Pipe, "NATIONAL" 

Section of Jcnnt. 79 

Test Pressures 76 

Weights and Dimensions. 34,594 
Upset Rotary Pipe, 
"NATIONAL." 

Section of Joint 79 

Test Pressures 76, 623 

Weights and Diinensions .34, 594 
Specialties, "KEWANEE," 

Literature about 669 

Seamless (see Seamless ■ 
^ Steel Tubes and Tubing, 

"SHELBY"). 

[Specific Heat of Air ^S5 

Ice 274 

Saturated Steam 338 

Superheated Steam 337 

\ Water 275 

ppedfications 625 

Ammonia Pipe, Special 9S, 625 

Boiler Tubes 
Locomotive, Lap-welded 

99-100, 625 
Seamless Cold Drawn 

ior-102, 625 
Merchant .and Marine, 
Lap-welded and Seamless 

loo-ior, 625 
Converse Lock Joint Pipe, 

"NATIONAL". . . .M-9S.62S 
Cream S^arator BowlTubmg 

103-104, 62s 
Diamond Drill Rod Tubing 

104-105, 625 
Flanging and Bending, 

Pipe for OS, 625 

Hose Poles and Hose Molds 

Tubing 105-106, 625 

Matheson Joint Pipe, 

"NATIONAL" . . . . .01-92, 62s 
Poles, Tubular Electric Line, 

"9,625 

Signal Pipe 96-97, 625 

Standard Welded Pipe. .89-90, 625 

Specimens, Corrosion 562-575 

SpelleriitQg (Definition) 507 

Spherical Cylinder Heads. .. . 189-190 
Spigot and Bell Joint (Defini- 
tion) 4S1 

(Definition). 508 

j'oint (Definition) 508 

Spinmng (Definition) 508 

Splitting, Tfaveadhig and Twist- 
ing wrought Iron and Mild 
Steel Pipe, Power Required 
for * k6%. 661 



Spot Faced (Definition) . . 4 508 

Spring (Definition) 508 

Spud (Definition) 508 

Spun Flange (Definition) 508 

Square Equivalents, Metric. .4^2,464 

Foot of Surface 38^41. 57, i99, 

419^459, 596, 648-651 

Forgmgs, Seamless 196, 609 

Heads and Nuts, Propor- 
tions of 370 

Inch 
Kilograms per Square Milli- 
meter to Pounds per. .. . 653 
Pounds per, to Kilograms 
■fpti Square MiUimeter. . 653 
Millimeter 
Kilograms per, to Pounds 

per Square Inch 653 

Pounds per Square Inch to 

.Kilograms per 653 

Pipe, Bending Properties of 66, 609 

Ladders 183-186, 609 

Sections 85-^6, 609 

Weights and Dimensions .45, 609 
Tubing, "SHELBY" Seamless 609 

Squib (De6nition) 508 

Stair Railings 177-182 

Stand Pipe (Definition) 508 

Standard Boiler Tubes (see 
Boiler Tubes). 

Briggs' 208, 483 

Casing (see Boston Casing). 

Cylinder Head 189*190 

Fittings 167 

Flanees for Pipe 176 

FrankHn Institute Threads 370-372 

Gage, Briggs' 168, 208 

Pipe (Definition) 508 

Areas, Circumferences and 

Surfaces for 648 

Bursting Tests . 225-226, 630-634 

(Columns 245-246 

(^ui^ing 22,77,90,62; 

Discharge Capacities, Rela- 
tive. - ; 306-309 

Internal Fluid Pressures for 

630-631 
Length per Square Foot of 

Surface 57 

Manufacture, Process of 

. , 7-14. 89* 625 

Material 7-14, Oo, 625 

"NATIONAL" 

Section of Joint 77 

Test Pressures .68, 621 

Weights and Dimensions 

22,592 
Physical Properties ... 10, 90, 625 

Reaming 90,625 

Surface Inspection 89, 625 

Thread Protection 90,625 

Threading 

90.208-209,625,655,656,661 
Used lor Poles .111. ri8-i<8. 626 
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Standard, foles. iii, 118-15^. 6a6 

British 109 

Pressure. jdr, 508 

Process, and Materials Used id 
the Manufacture qI Tubu- 
lar Goods 7"'2o 

Spi^ifications (see SpeciBca- 
tions) 

Threads, Briggs'./. 168, ao8 

Unions, >.. . . 169 

Upsets JS8 

Valves .:. 170 

Working Barreb 187-188, 629 

Standards of Water Havdness. . ' 636 
Static Loading; Safety Factor 

for .ai68-*a7o 

Load on Poles. . . . ; 1x7, 626 

Stay (Definition) 509 

Pipe (Dcffinition) .... .... 501 

Tube 158, 509 

Tube Sheet (Definition) si 2 

Steam. . : . . : 326-350 

Absolute Zero 328 

Boiler Incrustation and Cor- 
rosion • •^75» 63S~638 

Boilers, Troublesome Sub- 
stances in (see also Cor- 
rosion) 276, 63SH638 

British Thermal Unit 327 

Cocks " 0170 

Condensation in Pipes 348 

Coupling (DefiniticMii) 509 

Drums. Corrosion of, . , . i , . . 560 
Dry J DejSnition of... ......... 327 

Engmes, Comparison of Fuel 
per H<N:$e Power per Hour 
tor Gas,^ Gasoline and. , 647 
Sizes of Pipes for. ...;... 347 

Entropy. ....... .329-333.33*0-340 

Expansion of Pipes. ..... ,340-347 

Factors of Evaporation.. . .333-336 

Flow of .341-346 

into, Atmosphere. . , 34^ 

from -Orifices 341 

in Low Pressure Heating 

Line» — ^ 345 

in Pipes 342-346 

Heat 327-340 

Kent's Formula for Discharge 

of, from Pipes 344 

Latent !Heat of 327 

Loss of Heat f ron^ Pipes ..... 348 
Mechanical Equivalent of . . 1 . 328 

Pipe Coverings. , ; 348-3S0 

Pipes, Sizes of, for Engines . . 347 

Pressure 327-333 

Properties of ' 3*7-333 

.Radiation from Pipes ' 348 

ResBtance Due to Entrance, 

Bends and Vahrds.... v 346 

Saturated, Definition of ..... .' 327 

Properties of. Table. 329-333 

Specific Heat of ■ 338 



Steam, Saturated, Total Hieat of 327 

Vokime of I « 328: 

Sizes of Pipies for JBngines 347 

Superheated^ AdvAQt^ges of . 33SI 

Defiahiqn of w 337 

Properties of v 339-34° 

Specific Heat of , 337 

Volume of 337; 

Temperature and Pressure 

of .337,329-333 

Total HecO; of Water. ^ 32?, 309^333 
Vaporization, Heat of ..,:.... 337 

Velocity in Pipe 347-348 

of Flow into. Atmosphere. 

341-342 
Volume^ Saturated., , 338 

Sup0ttieate4< ■. 337 

Weight, ...,.>..... 329-333 

Wetj Definition of .327 

Zero, Abso^ite. 328 

Steamboat Inspection of TiU>e9. 239 
Steamer's Measuremeot ■ .(Defi- 
nition) 509 

Steel 

Analysis. .lo, 16-19, S9ij 

Bessemer .10, 2x1' 

Corrosion (see also Corrosion) 

„ . ,„ ^ . . '2-13. J 06, 553-590 1 
Ferro (Defimtion) 490 

Flange^ Rolled (Definition) . . 504 

Modulus of Elasticity 112, 257 

Nickel .'..,. J. ».. 19 

Open Hearth 10, 211 

Pipe (see l^i^) 
and Tubing^ Weight in 
^ - Pounds per Lmeal Foot . . 3 79-418 
Plates, Seamless Tubes Made 

from ...;.,,....... 15 

Poles (see Poles) — » . io;^i57. 6a6 

Trolley 197-198 

Semi (Definition) .,.,,...,.. s^^S 
Tubes, Seamless, "SHELBY" 
(sec also Tubes) ....;.,. 15-19 
Weight Factors for. , , . , . 376-378 

Stem, Vahre CDefinit^>n)^ 514 

Stewart^s Formula for CoUapsing 

Pressures. .;,..., i 228 

Tests 2^7-239 

Stiefel Process (Definition) ; . . . 509 

Stiffness of Beams 355 

Polw XXO-Z13 

Stock, Pipe (De^nition^ ..;.,.. 501 

Storage of Carbonic Acid 209-210 

Stove (Definite) 509 

Stoved End Tubes (see Upset) . iSo 

Straightness, Limit; 105 

Straight Way (Definition) 509 

Straightway Valves .169-170 

Strapped and Butted Joint 

(Definition) 4^ 

Pipe 164-16^ 

Stream: Powfcr of Running. ... tgl 

Street Elbow (Definition) 509 

Street Mains 
Autogenous Welding of 586 
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Street Midns, AutogenouB Weld- 
ing of, "NATIONAL" 
Bulletin No* a6. . . . 6x5, 656, 660 
Corrosion in. . .585-500.589-590 

Materials for 585 

Street Poles. xo9-i57i 626 

Strength, Beams 354-355 

Bolts 371-37 2 

Bumped Heads 190 

Columns 244 

Commercial^Tubes Internal 

Pressure aia-&«d, 630-634 

Cylinder 212-226, 630-634 

Heiads 189-192 

Dished Heads 191 

Factor, for Pipe $8-65, 610-620 

Q, (Definition) » . . . . 610 

of Pipe Steel 10 

to Resist External Fluid . 

Pressure 227-243 

Under Internal Pressure, 

212-226,630-634 
Tubes, Internal Pressure, 
Barlow's Formula, 
214, ai8, 219, 223-326, 630-634 
Bimie's Formula, 
217-215), 221, 223, 224,636-634 
aavcrmo's Formula, , 

215-220,222-224,^30-^34 

Common Formula 

213-2141218-219, 224.630-634 

Lame's Formula,. .2x5* 2x8, 219 

Testaof 68-76, 323. 225, 630-634 

Pole 110,111,115.120-157,626 

Joints xi5,xx6 

Rectangular Pipe 67, 609 

Rolled Tube Jomts 210, 211 

Seamless Steel Tubes 

"SHELBY" 16-19 

Trolly Po!es"SHELBY"i97-x98 

Square Pipe. . , , , 66, 609 

Steel 223, 630-634 

Under Thrust or Compression, 
Columns (see ColUpee also) 244 

Weld 226, 630-634 

Stresses, Beams, Tensile and 

Compressive , 257-363 

Bending ,117. 6*6 

Collapsmg. . , , 227-243 

0>lamn 244 

Combined xx7i 626 

Internal Fluid Pressure 

2x3-226,630-634 
Po!es"SHEtBY**. . . .xr7. 197.626 
Safe Working, in Materials 268, 370 

Shearing^ in Beams 350 

Tensile, m Beams a5o 

TrolleyPole X97 

Tube wall. Nature of 312 

Wind 117. 626 

Strong,, Double Extra (Defi- 
nition) (see also,. Double 
Extra Strong) 488 



Strong, Extra (Definition) (see 

also Extra Strong) 490 

Strum (Definition) 509 

Struts 1 . 244 

Stubb's Gage - .... .V 369 

Sturtevant Rule for^Flow of Air 359 

Sub Nipple (Defimtion) 509 

Sucker Rod (Definition) ....... 5og 

Sulphates in Boiler Water 

275^276, 635-638 

Sulphur in Pipe Steel 10 

Sean4e^ Tubes 

('^SHELBY ") . , r6, 18,19, 591 
Summary of Corrosion In- 
vestigations 568-569 

"NATIONAL" Bulletins. ... 656 
Superheated Steam (see Steam 

Superheated).' 
Supervising Inspectoirs 

101,229-230,625 
Supply of Cras Through Pipes. . . 317 

Supports, Beam 252, 257-263 

Reactions of 252 

Surface Area of Pipe 

58-65,610-620,648-651 

Heating..: .., 57 

Surface Area* Inside, of 

"SHELBY" Tubing..... 306-207 
Length of Pipe for One Square 

Foot of 57 

of Cylinders, Table of 

^ .3' 4x9-459,^48-651 
Surface, Outside, per Lmeai Foot 199 
SquarcFoot per Foot of Length 

38-41, 419-459, 596, 6^8-651 
Surfaces, Circumferences and 
Areas for 

Boiler Tubes and Fhies 65X 

Pipe, Double Extra Strong. . . 650 

Extra Strong 640 

SUndajd '648 

Swaged CP^finition) — 509 

Joints f6r Poles xii, 115, 116 

Nipple (Definition) 509 

Tube Forging 195 

Sweated (I3«6nilion) 509 

Sweep (Definition) 509 

Tee, Double (Definition) .... 488 

Swelled (Definition) 510 

Joint Casing. 27 

Swing Joint (Definition) 5x0 

Switch Valve (Definition) , 5x0 

Swivel (Definition) 5x0 

Jomt (Definition) 5x0 

Water (Definitbh) ^15 

System, Metric 460-476,652-653 

Sjrmbols (see Abbreviations . in 

Glossary) 477-479i ^54 



Table (see Article in Question) 
Adiabatic Compi«^oi^ ot 
Expansion of Air 355 
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Table, Air Line Pipe, 

"NATIONAL" 36, S9S 

Allison Vanishing Thread 

Tubing, "NATIONAL" ... 33 
Ammonia Pipe "NATIONAL" 597 
Area Factors for Tubes. .373-375 
Areas, Circumferences, and 

Surfaces 64&-6S1 

Barrels Contained in Tanks . . 304 
Bedstead Tubing. 

"NATIONAL" 31 

Bending Properties of Rec- 
tangular Pipe 67, 609 

Square 66, 609 

Boiler Incrustation and Cor- 
rosion 276, 635-^38 

Boston Casing "NATIONAL" 

Inserted Joint 27 

with Pacific Couplings. . . 28 

Standard 26 

Boiler Tubes 
Locomotive, Lap Welded, 

"NATIONAL^*. 40, S96 

Seamless, "SHELBY". .38-39 
Standard, Lap Welded, 

"NATIONAL" 4X 

Bursting Tests of Commercial 

Tubes and Pipes. .225, 630-634 
California Diamond BX Cas- 
ing, "NATIONAL". 20. 593 
Drive Pipe. "NATIONAL" 31 
Spedal External Upset Tub- 
ing, "NATIONAL". . .30.393 

Casing Nipples 174, 628 

Centigrade to Fahrenheit. .473-474 
Circumferences, Areas, and 

Surfaces 648-651 

Coefficients of Air Discharge . . 358 

Collapsing Pressures 332-243 

Columns 244-249 

Comparison of Fuel per Horse 
Power per Hour for Gas. 
Gasoline and Steam 

Engines 647 

Comparison, Metric Units 

460-476.652-653 
Various Tons and Pounds . . 47 2 
Converse Lock Joint Pipe. 

"NATIONAL" 43 

Conversion ..311,460-472,652-653 
CylinderHeads, Thickness . 191 ,192 

Decimals of a Foot 366-367 

an Inch 368 

Dimensions of Tubular Pro- 
ducts (see Product in 
Question) 

of Screw Threads 371-372 

Discharge of Air 358 

Capacities, Relative, of 

Pipe . . ; . 306-309, 644, 646 

DogCrUfurc^...,. X14 

Double Extra Strong Pipe, 

"NATIONAL" 7?? 25 

DriU Pipe. "NATIONAL". . 36 



TaWe, Drive Pipe. "NATIONAL" 24 
California Diamond 
BX. "NATIONAL^'.. 31 
Dry Kiln Pipc,"NATIONAL" 

37.596 
Expansion of Steam Pipes . . . 347 
External Collapsing Pressures 

232-243 
Steam Pressures — ^Marine 

Law 229-330 

Extra Sbrong Pipe, 

"NATIONALS.., 25 

Heavy Pipe Flanges 175 

Factors of Evaporation. . . .333-336 
Fahrenheit to Centigrade. .474-475 

Flanges, Pupe, Standard 176 

Extra Heavy 175 

Fifth Roots 365-366 

Flow of Air, Compressed.. .361-364 

Gas in Pipes 317-319 

Steam into Atmosphere . . . 342 
in Low Pressure Heating 

Lines 345 

in Pipes 34«-345 

Water in House Service 

Pipes 285 

Flush Joint Tubing, 

"NATIONAL" 32 

Gas Lines, "NATIONAL" 

Plain End Pipe for. . .600-608 
Quantities, Feed Pipe Sizes, 
etc., RequlreQ for Gas 

Engines 647 

Horse Power of Water Heads . 299 
per Hour for Gas, Gas- 
oline and Steam En- 
gines, Comc>arison of 

Fuel per 647 

Hydraulic Pipe, "NATIONAL" 

597 

Hydrostatic Test Pressures 

(see Test Pressures) 
Impurities, Water 636 



I 



Inserted Joint Casing, 

"NATIONAL" Boston 



27 



Internal Fluid Pressure 

320-221,630-634 
Kimberiey Joint Pipe, 

"NATIONAL" 44 

Large 0. D. Pipe, Plain Ends, 

"NATIONAL" SO8-599 

Length of Pipe for One Square 

Foot of Surface 57 

Inches and MilUmeUfK. .460-471 
Line Pipe, "NATIONAL" 23. S92 
Lines, Gas, "NATIONAL" 

Plain End Pipe for. . .600-608 

Xiong Screw Nipples. . j 173 

Loss of Air Pressure in Pipes 

359-360 
Head by Friction 

286-288, 639-643 
Matheson Joint Pipe, 
"NATIONAL"... 
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kUe, Metik Conversion 

Y 460-4?*, 653-653 

Aliner's Inch MeasuNmenU. 296 
O. D. Pipe, Plain £n<b, 

"NATIONAL" Large 598-509 

rWell Tubing, "NATIONAL^^ 
30 

^Pipc Nipples, Wrought 171-173, 627 
. StandMd, "NATIONAL** 

3a; 59* 
Plain End Pipe for Gas Lines, 

"NATIONAL" 600-608 

Poles y .119-157, 626 

pressure of Atmosphere 353 

^Properties of Beams 356-263 

Column Sections 364-267 

Pipe . . . .58~65t 6io-6;3o, 648-651 
Tubes and Round Bars 

410-450/ 648-651 
ed and Drifted Pipe, 

"NATIONAL" 35 

tangular Pipe 45*609 

turated Steam 339-333 

ubility 635 

uth Penn Casing, 

^ "^NATIONAL" 35,505 

.Spedail Rotary Pipe, 

"NATIONAL'*... '...34. 594 

' Upset ........34,594 

Specific Heat of Superheated 

Steam 337 

Water 275 

Square Pipe 45, 609 

Standards of Hardness 636 

~team Pipe Coverings 349 

trength of Welds 226 

Juperheated Steam 339-340 

Surfaces, Circumferences, and 

Areas 648-651 

.Tank Nipples, Wrought 173 

iTroUey Poles, "SHELBY" 

j Seamless. 198 

I Tubular Electric Line Poles 

1x9-157,626 
Tuyere Pipe, "NATIONAL^' 
I 37,596 

Upsets J60-161 

Velocity of Air Under Low 

Pressure 357 

Water Power 299 

Pressure 274 

Weight and Volume of Water . 272 

ofAir : .353-354 

Factors for Steel Tubing. ^77-378 
of Pipe and Tubing, m 
Pounds per Lineal Foot 

379-418 
Weights and Dimensions of 
Tubular Products (see 
^ Product in Question)' 
Wire and Sheet Metal Gages. 369 

Working Barreb 188 

bil Pipe (Definition) <; 10 



Tank (Definition) 510 

CaP*P*y 303,304, 305 

Nipple 173 

Tanks, Corrosion of 557 

Tap (Definition) 510 

Master (Definition) 497 

Plug (Definition) 503 

Taper Elbow, Reducing (Defi- 
nition) 503 

Pipe Thread ao8 

Tapered Specialties. Seamless 

Steel, '^HELBV" 196 

Tapped (Definition) 510 

Tapping Machine (Definition) . 510 

Tar, Coal, (Definition) 485 

Tee (Definition) 510 

Branch (Definition) 482 

Bull Head (Definition) 483 

Cross Over (Definition) 486 

Double Sweep (Definition) . . . 488 

Drc^ (Definition) 489 

Four Way (Definition) 492 

Reducing (Definition) 503 

Service (Definition) 505 

Side Outlet (Definition) 506 

Union (Definition) 513 

Telegraph Cock or Faucet 

(Definition) 510 

Poles, Tubular 109-1,57, 626 

Telescoped (Definition) 510 

Temper Screw (Definition) , 511 

Seamless Steel Tubes 

"SHELBY" .16-19,591 

Temperature, Air Weight at 

Various , 353-354 

and Pressure of Steam 327 

Centigrade to Fahrenheit, 

473-474, 476 

Compression of Gas 325 

Fahrenheit to Centigrade, 

474-475, 476 

Pressure Volume of Air 352 

Steam 337, 339-333. 339-34© 

Wdghts, Lengths, Conver- 
sion Chart 476 

Templet (Definition) 511 

Tensile Strength, Pipe Steel. . . zo, 333 
= Seamless Steel Tubes 

"SHELBY" 16-19,591 

Stress Beams 950 

Terms Used in Pipe and Fittings 

Trade 477-516, 654 

Testimony as to Relative Cor- 
rosion , 579-590 

Test Pressures, Hydrostatic 
Boiler Tubes 
Locomotive, Lap Wdded, . 
"NATIONAL" 

73,99,100,633,635 
Seamless, "Shelby" 100,635 
Standard, Lap Welded, 

"NATIONAL" 73,633 
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Test Pressures 
Cafiing, "NATIONAL" 

fiostoo, Inserted Joint 71 

with Pacific Couplings ... 70 

Standard 70 

California Diamond BX .. 7x^62 1 

South Penn 7x^621 

Flues (see Boiler Tubes) 
Pipe, "NATIONAL" 

Air Line 73» 623 

Ammonia 98, 623, 63$ 

Converse Lock Joint . . 74» 93. 625 

Double Extra Strong 69, 621 

Drill 76 

Drive 69 

California Diamond BX. 76 

Dry Kiln 76.6*3 

Extra Strong 69,621 

for Gas Lines, Plain End . 600-^08 

Hydraulic 597 

Kimberiey Joint 74 

Large O. D., Plain Ends. 598-599 

Line « < • 68, 621 

Air ; 73» 623 

Matheson Joint 73i 9x« 625 

O. D., Large. Plain Ends . 598-599 
Plain EndTior Gas IJiies . 600-608 

Large O. D 598-599 

Reamed and Drifted 73 

Rotary, Special 76 

Upset 76,623 

Signal.. 96, 625 

Standard 68, 621 

Tuyere 76, 623 

Tubing. "NATIONAL" 

AlKson VTanishing Thread.. 75 
Cdifomia Special External 

Upset 76,623 

Flush Joint .. : 75 

OaWdl 69 

Testing Boiler Tubes, Some 
Recent Developments in 
("NATIONAL'^ Bulletin 

No. i) 655, 656, 664-665 

Tests (see also Specifications) 

89-106, xxp, 635 

Bursting 212-226, 630-634 

Conditions for Poles kx4 

Collapsing. , 227-843 

Columtis 230-231 

Corrosion (see Corrosion) 

Crushing (Definition) 487 

Drop .' 1x6, Ii9>6a5 

Expanding loa, 625 

Holding Iioweroi Boiler Tubes axo 

Impact x6 

of "KEWANEE" Unions, 
Some (^mTIONAL" 
Bulletin No; 9) • .655. 656 ,668 

Mill , , 13-14,20 

Pipe i3-X4i 20 

Pole 114, iz6,xs9>626 

Pulling xo 

Tubes and TuWng. "SHELBY" 20 



Tests, Tubtf Undcc iMertutl 
Pressure. ..222,223,235,630-65^ 
Weld, Strength of.; — ^36, 6aa-634 
Theorem Beraoailli, Water Power aob 
Thermal Expansion of iron and 

Steel;. .<. an 

Pipe 346-347 

Unit, British 327 

Waste of Engines 3.^ 

Thermo-Dynamics 327-350 

Thermometer Measures 473-476 

Thickness of Cylinder Heads, 

Dished . . .^ 191 

Flat 192 

Pipe «3-s6, 98-65, 593-620 

BruKs' Standard 308 

for Weight per Foot . . . 379-418 

Poles .' 1x8-157 

Tubes 38-41 , 596 

Thimble (Definition) 51 ^ 

Boiler (Definition) 481 

Joint (Definition) 511 

Thieads 
Ammonia Cock (Definition) . . 479; 
Briggs' Standard . . . ^ . 168, 208-309 

Common (Definition) 485^ 

and Couplings, Mill Practice, 1 

Measurement of Pipe. . . 671 

Depth, 208-309 

Franklin Institute 370-372 

Gage, Standard 21, 208 

Valves and Fittings 168 

Ga9 (Definition) 4921 

Length. 208 

Only, Mill Practice, Measure- 
ment of Pipe 671 

Pipe (Definition) 501 

Briggs' Standard 208-209 

Protectors 90, 502, 625 

Screw 370-372I 

Sellers' 370-372, S05f 

Signal Pipe 96, So^] 

Standard Pipe 90, 625 

Taper 208; 

U. S. Standard 370-372 

V (Definition) 5M 

Vanishing (Definition) 5U 

Whitworth (Definition) 516 

Wine Bore (Definition) 516 

Working Barrel X87, 629 

Threaded Connections 167-X68 

Flanges for Extra Heavy Pipe 

167. 169.175 

Standard Pipe 167* 169, 171^ 

Joints 16: 

Threading 10, 552, 557, 561-562 

Dies, Chasers n 

Chip Space on 11 

Clearance of 10 

Lead on n 

Lip xo 

LubricatuHi n 

Distinguishing Steel from 
Iron Tubing by 562-j^ 
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Threading Pipfci io>*ii, 552 

Literature about. 661 

Power Requind to Thread, 
Twist.and Split Wrousht 
Isoaaod Steel Pipe. . 563, 661 
Three Way Slbow (Definition). 5x1 

Tight Haftd <Defijiitioa) 493 

Joints, Directions for Making. 024 

Tone (Definition) 5x1 

Tin, Weight of 423 

LiiMd Pipe (Definition) 5x1 

Ton Equivalents 46a, 472 

Tong (Defimtiod) Six 

Chain (Definition) 484 

Pipe (Definition). 501 

Tight (Definition) 5x1 

Tongue and Gtoctvt ' (Definition) 5 x x 

Tool, Callung (Definition) 483 

Total Heat of Saturated Steam; 

*- ■ *a7»3«9-333 

Superheated Steam. . .33g-'34o 
Water. ...--..... 317, 329-333 
Towl's Formula for Discharge 

of Gas.: ...J. 321 

Trade Mark 20 

Customs ; 2x,67x 

Term, Dictionary 477-516, 654 

Trallmg^ Water (Definitiou) .... six 
Transmission Line Poles. ...... iio 

of Compressed Air 360-^364 

Transverse Areas. . Circumfer- 
ences and Surfaces for 

Boiler Tubes and Flues : 6^1 

Pipe, Double Extra Stroi^ . . / 650 

Extra Strong , (54p 

Standard ... ...,,..:*. , I648 

Tfautwine's Formula for Flow 

of Water in Pipes 280 

Trenton Iron Company'^ Wire 

Gage '. .... 369 

Trofiey Poles (see Poles). 
Troublesome Substances in 

Boiler 376,635-638 

Troy Ounces to Grams 462,468 

Pound Equivalents 472 

to Kilograms 462,468,472 

'Tube (Definition) , 51 x 

Annealed End (Definition). . . 480 
Area Factors for, Tables. . .373-^375 

Areas ^1x9-459, 648HS51 

Beaded (Definition) 480 

Bent 162, X9S>697 

Boiler (Definition) ., . . 482 

(see Boiler Tubes). 

- Brick Arch (Definition) 482 

Bursting Tests of . 223-226, 630r-634 

Capad^ Facto^rs for 423 

Chemical Analysis 

10, z6-i^ 211, 5x9 
^ Circnmference.,., 4x9-459, 648-651 

^ Cleaner (DefijiitioB) . . . .' 5xx 

I Cold Fmtshed. . X5 

Collapsing Pressures of 2^7-^43 

Condenser, Preservation of . ; 558 



Tube, Corrosion of (see Corrosion) 
Cream Separator Bowl, 

103*104, 194, 6s| 

Cross (Definition) 48W 

Diamond Drill Rods . . xo4-~io5, 6ai 
Enanded i58-i«3 

End (Definition) 480 

Holding Power of 2x0 

Expander (Definition) 51a 

Expansion of..... 211 

-Ferrule (Definition gtz 

Field (Definition) 491 

General Notes 2x, 671 

Holding Power 2x0 

Hose Molds and Poles. 105-106, 625 
Hot (Definition) 493 

Finished 14 

Internal Fluid Pressure for 

212-226, 630-634 
Iron and Steel, Thermal Ex* 

pansionof 2x1 

Jomts, Slipping Point of Rolled 

Boiler 2x0 

Lap-welded and Seamless,Up- 

set and Expanded X58-16X 

Manufacture of 7, i4'-x5 

Locomotive Boiler (see Boiler 

Tubes). 
Merchant and Marine Seri-'>. 

vice (see Boiler Tubes). 

Mill Inspection and Tests 13, 20 

MoAient of Inertia ^ 4x9-459 

Packing (Definiticm) 5x2 

Plug (Definition) 5x2 

Properties of, Table 

4x9-459; 648-65 X 
Physical Propertiesof . xo, x6^i9, 591 

PitOt* k 29X-!292 

Radius of Gyration 

41 9-459f 648^651 

Ribbed (Definition) 504 

. Scaler (Definition) : . . 5x2 

Scraper (Definition) .^ 5x3 

. Seamless (seeL Seamless Tubes 
and Tubing, " SHELBY ")- 

Sheet (Defimtion) 5x2 

Sheet Cuttec (Definition) 5x2 

Holding Power to Hoki 

Boiler Tubes: ^.. 3x0 

Stay (Definitioii) 5x2 

Size, Trade Practice .21, 671 

Specifications (see Specifica- > 

tions). 
Standard Boiler (see Boiler 
Tubes). 

■ Stay xs8, 509 

Steamboat, Inspection of , . . ^ . 229 
Steel, Impact Test of Seam- 
less 16 

Surface per Foot Length 

419^459.648-651 

Temper, Seamless i6-X9,59i 

Test, Pressure (seeTest 

Pressures, Hydrostatic). 

(see Tests) 13, 2c 
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Tube,ThermaI Expansion of Iron 

and Steel 211 

Thickness <A 3fr-4ii S96 

Upset 158-161 

Venturi » 20*-^93 

Volume — 4i9-4S9i 648H651 

Wall, Nature of Stress in 212 

Weight Factors for StecL . .376-378 
Weight of . . 46-56, 379-AS9t SO^-^oS 

Welded, Manufacture of 7'-X4 

Tubing (Definition) »« $12 

Allison Vanishmg Thread, - 
"NATIONAL" 

Section of Joint. ' 8x 

Test Pressures 75 

Weights and Dimensions . . 33 
. Bedstead, "NATIONAL" ... 31. 
"NATIONAL" Bulletin 

No. 2r 655,656,659 

Califomia Special External 
. Upset. "NATIONAL" 

' S<Mtion'of Joint 82 

Test Pressures 76, 623 

Weights and Dimensions 30, 593 

Capacity of 200-203 

Catcher (Definition) 513 

Corrosion of (see Corroeiott)' 
Cream Separator Bowl. . . . 103, 625 
Diamond Drill Rdds ...... 104, 625 

Displacement 199 

Flush Joiiit, "NATIONAL" 

Section of Joint 80 

Test Pressures 75 

Weights and Dimenmons. 32 

General Notes j.' 91, 671 

< H»se Poles and Hose Molds 105, 625 

loflide Surface. 206--207 

Lineal Feet per Square Foot . 199 

Moment of Inertia i04*^os 

Oa Well, "NATIONAL" 

Section of Joint 81 

Test Pressure 69 

Weights and Dimen8i<Hi8 30 

OiUside Diameter 199 

Outside Surliace. 299 

Properties.of 199 

■ Radius of Gyration of 206-207 

^ Rectangular, "SHELBY".... 609 
Seamless, "SHELBV (see 
Seamless Tubes and Tub- 
ing. "SHELBY"). 

Section Modulus 204'-'2o5 

Sectional Area of Wall 200-201 

Square, "SHELBV" 609 

Steel, Weight Factors for. .376-378 
T^st Pressure (9ee Test 

Pressures, Hydtostatie). 
Upset, "NAtlONAL" Cali- 
fomia Special External 
(Which see). 

Uses of ''SHELBY" 547-551 

Wrfghtjof 379-459. 648-6SX 

Tubular Beams, Properties of. 

2S0-267 



Tubular Electric Line F<de8 

• (see Poles). 

Goods, Manufai^ure of 7 

Goods, Weigbto of, 

steel J-oUr^AA^rom£^'' 
("NATIONAL" Bulletin 

No. 14)- ,655, 656. 661 

Swaged Forgmgs , 193 

Turbine Engines, CorrodilMi of 
. Boiler Tubes on Vessels 

Fitted with 560 

Turn, Half, Socket (Definition) . 493 
Long, Fitting (Definition) ... 497 

Tuyere (Definition) 513 

Cocks 170 

Pipe, "NATIONAL" 

Test Piewures 76, 623 

Weights and Dimensions. . .37, 596 

Unions 170 

Twisting, Threading and 
Sphtting Wrought Iron 
and Mild Steel Pipe. 
Power Required for. .563, 661 

U 

U Bend 163, 617 

Ultimate Strength of Poles. .... xii 
Tensile Strength, 

rr ^ 1^16-19,90.01^93.98,223,625 

Under Reamer (Definition) .... 513 
Underground Corrosion (see Cor- 
rosion) 
Uniform Cross Section, Beams of 356 

tJnion 169, 513 

Boyle (Definition) 482 

Brass ^ 169 

Coupling (Definition) 5x3 

Ell (Definition) 513 

Flange 169.491 

Joint (Definition) 5x3 

^'KEWANEE" (Definition).. 495 

Literature about 668-669 

Lip (Definition) 496 

Malleable i6g 

Nut : i6p 

Pipe (Definition) 501 

Ring (Definition) 504 

Tee (Defimtion) 513 

Tuyere 170 

Universal 170 

Unit Heat, British Thermal 327 

Metric, Equivalents of 

460-472,652-653 
Weight, Comparisons of 

472, 652-653 
United States Navy Corrosion 

^Tcsts 557,559, 560, 565-566, 589 
Gallon Equivalents 

300,^x1,312,462,46^ 

Standard Tteead 370-371 

Wire Gage 36^ 

Universal Jomt Sleeves i 

Unions : 1 
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Unwinds Formula, Flow of Gas 

in Pipes 323 

Upset (Definiti o n) ' 5x3 

RotaiyPipe. "NATIONAL" 
Si>ecial 

Section of J<Mnt 79 

Test Pressures 76, 623 

Weights and Dimensions. 34, 594 

• Table of i5&-k6i 

Tubes, for Diamond Drill . 

Rods. ...... ^ 104, 625 

Tubing " NATIONAL " 
AUiMB VaBisking TJiffead,, 

Section of Joint. ..... 81 

Test Pressures. .,.....'. 75 
Weights and Dimensions 33 
California Spedal £xtemal 

Section of Joint 82 

Test Pressures 76, 623 

Weights and Dimensions 

30, 593 

Uses for 158 

Upsetting..: 158 

Uses of "NATIONAL" Pipe.S4i-S46 
** SHELBY " Tubing. . . . 547-SSi 



Valves and Fittings 

167-170,513,522-540 

Literature about 667H370 

Angle 169-170, 479 

Gate (Definition) 479 

Back Pressure (Definition) . . . 480 

Box (Definition) $^4 

Bracket (Definition) 482 

By -pass (Definition) 483 

Check 169-170, 484 

Cross (Definition) 487 

Effect of , on Flow of Air 364 

Gas 324 

Steam 346 

Water in Pipes . . . 283-384 
Exhaust Relief (Definition) . . 489 

Expansion (Definition) 490 

Fkmged , 167 

Full-way (Definition) 492 

Gate 169-170, 492 

Globe 169-170, 492 

Iron- Body Brass Mounted 
Wedge Gate, "N. T. C." 
("NATIONAL" BuUetin 

No, is) 655, 656, 670 

Needle (Diefinition} 498 

NoB<:retam (Defimtion) 498 

Protectoig Caps. 194 

Radiator (Dennition) 502 

Recover Fillini^ (Definition) . 503 

Redildng (Definition) 503 

Reflux (Definition) 503 

Regiinding, "N. T. C." 
("NATIONAL" BuUeiiin 

.No. 7) 654, 656, 669. 670 

Resistance to Flow (see Valves, ' 
Effect). 



Valves 

Screw Down (Defiaition) 5o< 

Seat (Definition) ^.. 51^ 

Stem (Definition) 51^ 

Straightway 169-170, 50? 

Switch (Definition) 51c 

Wedge Gate (Definition) 51 « 

Wheel (Definition) 5x( 

Vanishing Thread (Definition). . 51^ 

Tubing, " NATIONAL "(see 

Allison Vanishing Thread 

Tubfag, "NATIONAL"). 

Vim Stone Joint (Definition) ... 51^ 

Vapor and Gases, Mixtures of. . 31^ 

Saturation Point. 31] 

Valorization, Heat of 325 

Variable Loading, Safety FaC' 

tor for 268-27C 

Variation Permissible in Lengths '' 
21, 91, 99, io2i 103, los, 106, 62s, 671 

Diameter 89, 91, 96, 99, 

' 102, 103, 105, 106, 625, 67] 

Threaduig 90, 08, 62* 

Thickness 99, 100, 102, 62' 

Wdght (see footnote of Prod- 
uct in (^estlon) 

of Signal Pipe 96, 62.' 

Vegetable Oils in BoilA- Water, 

Effect of 276. 635-63^ 

Velocity Air Flowing mto 

Atmosphere 357*35^ 

in Pipes .359-36< 

Flow of Steam into Atmos- 
phere. 34X-345 

mPipes^^ 347-34^ 

Water m Pipes 
' 277-290,639-64^ 

Wmd 117, 62( 

Venturi Meter 295 

Tube Measurements 29^ 

Vertical and Horizontal Load- 
ing of Beams ,.. 25( 

Shear of Beams 25c 

Vessels, Contents of, 

301, 302, 304, 3o« 

Volume. Air 355 

Comparison of Units 46; 

Conversion Table 311 

, Cylinders, Table of, 

4^0-459. 648-651 

J Gas... .' 3ii 

Metric Equivalents. ..... .4^62, 46' 

Pressure, Temperature of Air. 352 

Saturated Steam 32^ 

Seamless Tubing. " SHELBY" 

199. 419-4SO, 648-651 
Superheated Steam. . .337, 339-34< 
Tubes and Round Bars. 

419-459* 648-«5i 
Water 275 

Volumetric Measures (see Met- 
ric Equivalents also), 

460-472, 652-65^ 
V Thread (Definition) ,..51- 
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V*iilgar Fractions and Their 

•^Decimal Equivalents — 366-368 
V Welding (Definition) SM 

W 

Walker Joint (Definition) 514 

Wall, Area Pipe, 

58-65, 41Q-459. 610-620, 648-651 
Seamless Tubing, 

"SHEtBY".., 200-201 

Tubes and Round Bars. . 

4io-4S9i ^aBt^S^ 
Nature ol Stress m Tube. ... 2x2 
Washburn and Moen Wire 

Gage 360 

Water 271-3x2, 635-646 

Absorption of Gases 316 

Air in 277, 635-638 

Arch (Definition) 514 

Bar (Definition) 514 

Boiling Point. 27a 

Capacity of Pipe, 

.301,403,423.648-651 
CHiart for Flow ol in Wrought 

Pipe 270 

Column (Definition) . , 5X4 

(Hompositioh of 272 

Con^pressibility of 275 

Contents of Cylinders.301 , 302, 304 
Contents of Pipes 303 

Rectangular Tanks. .. 305 

Corrosion in (see Corrosion). 

Density Maximum 272 

Discharge 278-270. 285 

Discharge Capacities of Pipe, 

306-309, 644-646 

Energy of 298 

Equivalents 310-312 

Expansion of . . , 272 

Fall. Efficiency of 297 

Power of 297 

Feed for Boilers. .275-277. 63;S'-638 
Flow Affected by Curves and 

Valves 283 

^'low Diameter Required. ... 290 

in Pipes 277-290. 639-643 

Flow in House Service Pipes . 385 

Lost Head in Pipes. 

286-290, 639-643 

Measurement 291-296 

Flush (Definition) ........... siS 

Friction in Pipes . 286-290, 639-643 

Gage (Definition) 5x5 

General Index : . . . 271 

Grate (Definition) .' SiS 

Hammer i68, 284, 515 

Hardness, Standards of 636 

gead of 273-274. 277. 297-299 
eat of. 327-333 

• Horse-power of Heads 297-299 

Hydraulit Conversion Table . 3" 

Equivalents 310 

Ice and Smow 274 

Imparities '. »7S^*7f\ 63^-638 



Water,. ■ Incni»tatifOB and 

Corrosion, 275, 635-^38 

Lime in 275-376, 635-638 

MeasurnoMit of, by Noxzles . 293 

Flowing .291-296 

Packer (Definition) 5x5 

Pipe 167 

Clampa (Definition). 515 

Plu^ (Definition) 515 

Power,' : . . . 297-299 

Bemouilli's Theorem 298 

Current Jfotors 298 

Skcny' of Water Flowing 

inaTUbe.. 297 

Horse-powM' of a Running 

Stxeam 397 

Calcnhting Table 399 

Table so»*sz>f 644--646 

Table of GaUons and Cubic 

Feet 300 

Pressure Equivalents of 310 

of Due to Weight 373 

per Square Inch, EquxTa- 

lents ol 373 

on Vertical Surface 373 

Properties 372 

Purification of Boiler 635-638 

Quantity of Discbaised 378 

Ram 168, 384 

Relative Discharge o| Pipes, 

306-309, 644HS46 

Solubility of Impurities 635 

Specific Heat of . . » 375 

Swivel (Definition). 515 

Table of Contents 37X 

Weight and Volume 372 

Total Heat of 327-333 

Trailing (Definition) 51 1 

Tube BoUer (Definition) 5x5 

Unitsof Pressure and Head. . 273 

Velocity of Flow, X)arcy 282 

Kutter 28x,638 

Mean 380 

Trautwine. 380 

Williams and Hazen . . 083 
Volume of. at Di^Ei^reot Tem- 
peratures 872 

Weight oJF, at Different 
Temperaturea. .,../. 372 

Eer Foot ef Pipe, j . . , . . .301, 303 
eel ..y./. 397 

Waterfall, Power of 297 

Watertown Arsenal TedU; 

233, 230-231 
Wedge GaXe Valves (Definitioa) 5x5 
^•n7t. C.'» Iron Body Brass 
Mounted ("NATIONAL" 
Bulletin No. X3). .655, 656, 670 

Weight (Definition) 516 

Air ..!"> _ 3S3-854' 

Alumuiiua .*. '. . . 423 

Bare, Round. . . . .419-459, 648-651 

Bra*?^^./j^. ..... J ; 423 

Unions ;:;■••••• 423 
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IWeight, CoDTcnion Chart for 

' 476. 652-653 

Copper ■. ■ 423 

Difference for Difference in 

Outside Dism^er 379-380 

fkiu&ls Measurement (Befi-. 

nition) , . ,408 

Factors for Different Ma- 
terials ; 423 

Steel Tubes 376-378 

Gas 315 

Ice ., * 274 

Iron 21, 423 

Lead 423 

Lengths and Temperatures, 

Conversion Chart 476 

Metric Equivalents, 

462, 468, 472. 476, 652-653 

Nickel 423 

Pipe 22-56, 58-65, 

379-459. 592-623, 643-651 

Poles 110, 113, 1 20-157, 626 

Saturated Steam 329-333 

Seamless Materials (see Seam- 
less Tubes and Tubing, 
"SHELBY"). 

Sections 264-266 

Snow 274 

Steel 21, 423 

Tin 423 

Tubular Goods. 22-56, 58-65, 

379-459, 592-623, 648-651 

Various Materials 423 

Water 272 

in Pipes, Table of 301, 303 

Wrought Iron 423 

Working Barrels 188, 629 

Weights and Dimensions 
Boiler Tubes 

Locomotive, Lap Welded, 

"NATIONAL" 40,596 

Seamless, "SHELBY", 

38-39, lOI 
Standard, Lap Welded, 

"NATIONAL" 41 

f Casing. "NATIONAL" 
I Boston 

Inserted Joint 27 

with Pacific Couplings. . . 28 

Standard 26 

California Diamond BX. . 29, 593 
Inserted Joint, Boston. ... 27 

South Penn 35, 59"; 

Flues, Boiler (see Boiler 

Tubes). 
Pipe, "NATIONAL" 

Air Line 36, 595 

Ammonia , ^ 597 

Converse Lock Joint . . , . , , ij43 
Double Extra Si rong. . c. .'. 35 

Drill 36 

Drive ,.,^ 24 

- / . 596 
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Weights and Dimensions 
Pipe, "NATIONAL" 

/ Extra Strong 25 

for Gas Lines, Plain End. 600-608 

HydiauUc. .597 

Kimberlor Jomt 44 

Large 0. D., Plain Ends. . 598-599 

Lioe. 23. S9a 

Air ...36, 595 

for Lines, Gas, Plain End. 600-608 

Matheson Joint 42 

O. D., Large, Phin Ends . 598*599 
Plain End, Large O. D . . 598-599 

for Gas Lines 600-608 

Reamed and Drifted 35 

Rectangular 45, 609 

Rotary, Special 34, 594 

• Upset 34>594 

Square 45,609 

Standard 22, 592 

Tuyere 37,596 

Poles, "NATIONAL" Tubu- 
lar 118*157, 626 

Seamless Materials (see Seam- 
less Tubes and Tubing, 
"SHELBY"). 
Tubing, "NATIONAL" 

Allison Vanishing Thread. . 33 

Bedstead 31 

California Special External 

_,, Upset 30,593 

Flush Jomt 32 

Oil Well 30 

Weisbach Rule for Water Flow . 289 

Air Flow 359 

Weld (Definition) 516 

Butt 9,483 

Circular (Definition) 484 

Corrosion of (see Corrosion). 554 

Lap 7.8,496 

Scarf (Definition) 505 

Strength of, in Pipes. . 226, 630-634 

Welded Cylinder Heads 190 

Flange Joint (Definition) 516 

Flanges 167 

Pipe Bursting Tests, 

223-226,630-634 
Durability of. Relative (see 
. Corrosion). 

Manufacturing 7-14 

Marking 20 

Standard Specifications,89-9o,625 

Welding and Annealing 10 

Autogenous, of High Pressure 

Mains 586 

of "NATIONAL" Pipe 
("NATIONAL" Bulle- 
tin No. 26) 655, 656, 660 

of Pipe Steel 10 

V (Definition) 514 

Wet Steam 327 

Wheel Valve (Definition) 516 

Whitworth Thread (Definition). 516 
Widemouth Socket (Definition). 516 
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Williams' and Hazen*8 Fonnula* 383 

Wind Loads, Poles 116-1x7, 6a6 

Velocity 117, 6a6 

Wine Bore (Definition) 5x6 

Wiped Joint (Definition) 516 

Wire and Sheet Metal Gages. . . 369 

Wool Lead (Definition) 496 

Work of Adiabatic Compression 

of Air 356 

Isothermal Compression of 

Air 356 

Working Barrels (Definition) . . . 5x6 

Sections of 187, 6ao 

Threading 187, 6a9 

Weights and Dimensions.i88, 629 

Fibre Stresses, Safe a68 

Pressure, Classification of . . . . 167 

Valves and Fittings 167 

Stresses in Beams 250 

Wrench Pipe (Definition) 501 

Wrenches, Socket 196 

Wrought Casin{( Nipples 174, 6a8 

Iron Corrosion (see Cor- 
rosion). 

Weight ax, 423 

Iron Pipe 7, 12, xo6 



Wrouj^ Iron Pipe, Bursting 

Tests aa3-226, 630-634I 

Corrosion (see Corrosiom). 

Expansion axx, 347 

Metallic Content of 5^ 

Strength 323-226, 630-634 

Pipe Bends X62-163, 637 

Radii of z6a, 627 

Long Screw Nipples X73 

Nipples. . . x68, X7X-172, 6a7, 6s8 

Tajaik Nipples X73 

Wye, Y (Definition).^ . .^ 516 

Y 

Y (Definition) 516 

Yards to Meters 461, 463 

Y Base (Definition) 516 

Y Bend (Definition) 5x6 ( 

Y Branch (Definition) 516 

Yield Point 112, 322, 630-634' 

Yoke (Definition) 516 

Z 

Zero, Absolute. 328 

Zinc Coating 92-94. 107, 635 
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